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SOLAR SPACE AND WATER HEATING FOR SHONEY’S 


RES TAURANT IN NORTH LITTLE ROCK, AR KANSAS 


A BSTRACT 


Application 

Syston Type 

Col lector Type 

Coil ec c oi Manufacture r 

Collector Area 

Storage Capacity 

Buildlnfi Load 

BTll’s Produced 

Building Owner 

Designer 

Contractor 


space and water heating 
active 

flat plate liquid 
Chamberlain 
1428 (grovss) 

1500 gallons 
551 X 106 BTU/YR 
321 X 10^ BTU/YR 
Shoney’s South » Inc* 

Energy Solutions Incorporated 
Stephens Brothers, Inc. 


INTRODUCTION 


A solar heating system designed to supply a major portion of the space and 
water heating requirements for a newly built Shoney’s Big Boy Restaurant 
in North Little Rock, Arkansas was installed witii completion occurring In 
December, 1979. 

The restaurant has a floor space of approximately 4650 square feet and re-- 
quires approximately 1500 gallons of hot water dally. Figure 1 shows the 
east elevation of the restaurant with the four rows of flat plate sclar 
collectors mounted on the roof. Not shown in the figure is an architectural 
screen around the roof periphery to enhance the overall aesthetics of the 
building. 
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FIGURE 1. EAST ELEVATION OF RESTAURANT WITH SOLAR COLLECTORS IN PLACE. 


DESIGN PHILOSOPHY 


Based on the predicted thermal load of the building the annual solar frac- 
tion was determined as a function of solar collector area. These results 
are shown in Figure 2, and in combination with appropriate economic con- 
slderotions led to a design area of 1428 square feet (gross) of single- 
glazed liquid flat plate solar collector. 

S'*mllar calculations were performed to determine the optimum tilt angle 
for the collectors. The optimum angle was found to be 35° (site lati- 
tude ■ 35*^), but system performance was found to be rather insensitive 
to tilt angle when the angle was between 25° and 60°. Architectural 
considerations led to a design in which two rows of collectors are tilted 
at 35° while the remaining two are tilted at 25°. 
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I'lCURR 3. nuiLDINC THERMAL LOAD AND SOLAR ENERGY SUPPLY 


Dccuuse of the continual demand for domestic hot water at the restaurant, 
storage is less of a concern than in many ocher applications. The system 
employs a 1500 gallon steel storage tank located within an equipment room 
of tl'e restaurant. 


Figure A shows a schematic of the final system design. As can be seen, a 
Iiydronic coll located in the main supply air duct transfers heat from the 
solar storage tank to the building. Likewise, an external heat exchanger 
is used CO transfer heat from storage to Che conventional electric hoc 
w.'iter licater. 

Freeze protection is provided via an ethylene glycol/water mixture in the 
collector loop. Contamination of potable water is prevented through the 
use of two heat exchangers between the collector fluid and the potable 
water supply. 
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FIGURE 4. FLOW SCHEMATIC OF SYSTEM 



Over-temperature protection ia supplied by a purge coil in the solar 
collector piping loop. Flow is diverted through this unit whenever 
cemperature of the returning fluid exceeds 240°F. 

Figures 5 and 6 are photographs of the restaurant and various elements of 
the solar heating system. 

PROJECT STATUS . 

The system installation was virtually completed in December, 1979. 

System became operational in early 1980 and the final acceptance test 
was conducted in April, 1980. No major problems have been encountered 
during the first few months of operation. 
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NOVEMBER 1979: 
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DECEMBER 1979: 
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APRIL I960: 
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APPl^nT X A 


ACCEPTANCE TEST 


ACCEPTANCE TEST PLAN 


PROJECT NAME; SHONEY*S SOLAR PROJECT 

PROJECT LOCATION: NORTH DTTLE ROCK. ARKANSAS 

DATE OF TEST; 2/13/80 

INSPECTOR; E.H. PERRY. (ENERGY SOLUTIONS IN C) 


I. COLLECTION SUB-SYSTEM 


A. Verify chat solar collectors are those called for and chat the number 
of collectors is chat called for in the plans and specifications. 

COMMENTS; 68 Chamberlain Model 7111Q1 

Single Glared Collectors 

B. Verify that collector orientation is that called for in the plans. 

COMMENTS: Two rows at 35° tile, 2 rows at 25*^ tilt 


C. Verify chat collector-loop pump is that called for in plans. 
COMMENTS; BAG 60-14 T 


D. Verify that pressure relief valves of the rating called for in the 
plans are installed at each collector array between any shut-off 
valves. 

COMMENTS; __ 


E. Verify that collector fluid is a water/ethylene glycol mixture wltli 
a freezing point below -20^ F. 

COMMENTS: OK 


F. Verify that collector loop can maintain a pressure of 75 pslg for 
IS minutes with no leaks oceurlng. If relief valves are removed, 
care should be taken to insure that solar collectors do not over- 
heat. 

COMMENTS: OK 


G. With collector pump operating, adjust "circuit-setter'* valves at 
each of the four collector arrays to provide a flow rate through 
each array of 10.0 -f 1.0 CPH. 


Array #1 (South-most) 

Plow Rate * 

14 

CPM 

Array #2 

Flow Rate > 

14 

CPK 

Array 93 

Flow Rate ■ 

11 

”'CPM 

Array 

Flow Rate > 

13 

CPM 


COMMENTS: Data provided by Jim Hankins of NASA/MSFC 


from tests conducted 4/2/80. 


H. With collector pump operating and with clear skies prevailing, re- 
cord the system performance via the below table. Fluid temperatures 
shall be taken with thermometers mounted in the collector supply and 
return lines as near the collector array as possible. Insolation 
measurements shall be made with a solar pyranomcter in Che plane of 
collector Array #1. 



COMMENTS; Data provided by Jim Hankins of NASA/MSFC from tests 
conductod 4/2/80 














II. HEAT DISSIPATION SUB-SYSTEM 


A. Verify that purge unit Is that called for In the plans or note 
any exceptions. Verify that unit is installed as shown in the 
plans. 

COMMENTS: McQuay APD - 008BV 


Fluid Cooler . 


B. Verify that whenever storage tank temperature exceeds a given 
(adjustable) set-point that flow returning from the collector 
array is diverted through purge unit. 

COMMENTS: OK 


C. With storage tank temperature above 180*^ F and with a solar in- 
solation level above 200 BTUH/FT^ in tlie collector plane, verify 
that flow returning to tank heat exchanger via the purge coll is 
at a lower temperature than flow leaving the tank heat exchanger. 

COMMENTS: OK 


^ 1 1 • STOKACE sub-systi:m 

A. Verify that main storage tank and all related hardware are as 
specified in the plans. Verify that tank carries an ASME seal. 

COMMENTS: Therm op ak 1 500 gallon 
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B. Verify that tank drain valve and sight gage are operative. 


COMMENTS : OK 


C. Verify that tank is equipped with a pressure relief valve as 
shown in the plans. 

CO^^MRNTS : OK 


^ V • SPACE HEA TING SUB-SYSTEM 

A. Verify Miat space heal ing coi l(s) and pump are as sliown as plans 
or note exceptions, 

COMMENTS: Two Coils 


B. Through use of the *'c i rciii t-seL ter** valve in the loop, adjust 
tlie flow rate in tlu' space heating loop to 20.0 -1 1.0 CPM. 

COMMENTS: Valves OK 


C. Determine the pi*r forma nc*e «)f tlie system by moasuriu); the space 

heating coil inlet i imipera tnri* , tuilJet temperature an<t flow rate. 


Coil Inlet Temp. (T) ) - 124 

Coil Outlet Temp ('I'j) ~ 1 08 

Plow Rate (CPM) 

Heat Delivery = 500 x (f j -C;;) x Om = 


C0MMI':N'(S: 


DOMESTIC HOT WATER SUB-SYSTEM 


A. Verify chat domestic water heating system is installed in 
accordance with the plans or note any exceptions, 

COMMENTS; A, 0, Smith series 730 

119-gallon, 54 kW external B & G H-X 


Model BHST-520-C60 


B. Verify that a tempering valve has been Installed to prevent ex- 
cessive delivery temperatures or note any exception. 

COMMENTS: OK 


C. Verify that a minimum of two heat exchanger walls separate the 
potable domestic water from any non-potable fluids in the system. 

COMMENTS: Primary solar H-X in 1500 gallon tank. 

shell-and-tube H-X (item "A” above) 


CONTROLS SUB-SYSTEM 

A. Verify tluit controls are Installed as Indicated on the plans or 
note any exceptions. 

Collector loop controller is Honeywell 


COMMENTS : 


Verify that solar colli^ctor pump starts wlienever tho collt?ctor 
temperature excetnis the main storage temperature by 20^ F ami 
remains on until this temperature difference fails to loss than 
3^ F, 

COMMENTS : pK 


Verify that whenever main storage tank temperature exceeds a given 
set point (nominally F) and collector pump is on, the flow 

returning from the col lectors is diverted through the purge col] 
via the two-pt>s i t ion motor i;^ed valve and that purge coll fan is 
simultaneously activated* Verily that this condition prevails 
until tank temperature drops to at least 2^ below tlie given sec 
point* 

COMMENTS: 0^ 


Verify that whenever the huLlding's thermostat calls for space heat 
and the main storage tank temperature Js above a given set-polnt 
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(nominally lOO^F), the apace heating pump la activated and that 
the alr-handling unit la activated alnultaneoualy. 

COMMENTS: OK 


E. Verify that If building thermostat calls for heat and storage tank 
temperature Is below a given set-point (nominally 100^ F) that 
electric resistance heating elements and the air-handling unit arc 
activated. 

COMMENTS: OK 


P. Verify that the domestic hot water pump(s) Is (arc) activated when- 
ever the domestic hot water temperature Is below 180^ P and at 
least 10*^ F below the temperature of the mntn storage tank. Fump(s) 
shall stay on until domestic hot water temperature reaches either 
180** F or within 3® P of the main storage temperature. 

COMMENTS; 01$. 
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EQUIPMENT LZTERATintE 




Features and Specifications: 




Model 

Abso^or 

Coating 

dating 

Langti! 

mm 

Depth 

711101 

BIk Chrome 

Single 

MVe 

MVe 

4 Ve 

71130 ! 

BN( Chrome 

DotiMo 

MVe 

MVe 

SVte 

712101 

BIk Paint 

Single 

MVe 

MVe 

4 Vi 

712301 

BIk Paint 

OeuWo 

MVe 

MVe 

SVte 


Cover Atsembly: 



Rigid txtrydtd atumtnum Iramt 
Marir^ gluing 

Stabit. long tifa. waalhtr ra ststant gtata 
Low iron giau-high tranamiaaivity 
Minimum raatriclion for inaolationar^try 
Tampered glaaa providaa raaiatance to 
brtiikaga 

Sarvicaablainthafiald 

Cover Qasicet: - 

• Provide* MaibatwMncovcr and box 

a Tharmaily iiolatai abaorbar cavity from 
matal parta axposad to atmoapbara 
a Raaiiiant.longlifamatarlat 

steel Absorber Plate: 

• Maximum wattadaurfaca 

• Minimum flow rasistanca 

• Ruggodstaei construction 

• Pf€;:&ura tasted 

a Saiuction of coatings availabla 

High Temperature Inaulating Strip: 

• awsorbt' piata from frama 

A'tsorber Support: 

• Rigid buppOf t bracket waldad to side of box 

Mounting: - ■■ ■ ■■■" 

a Two Vu'* weld nuts aachcornar 

• Easy to adapt to any support 

• No projections will not bacoma damagad 
m sbipniunt 

Piping Connection: 

• V#" Famsie iron pipe thraad 

• Ftuoh moL nteo - ii/oids shipping damaga 

• Usus ::t4iiidard pipe fittings 

m Thenii^iiy msulaiad from box 

• RugMiuiiy Attached to tox-ailowslor heavy 
handed p^unil-ars 

> dbsoi bar plate from axtarnal piping 

ruH'viiiunt 

Desicesnt 

• cciitroU moisture In absorber cavity 

• ;/jn;mi/ASCortdansaticn on glass 

• fv.ganaiataU by absorber plat# heat 

Insulation: ■■ - - 

• !4i jh temperature Fiberglass insulation 

p M^Aimum insulation with minimum votuma 





* Abtorbtr Plate - Two 20 gauge mild iteel aheete aeam welded 
together around the perimeter end atitrit welded on l>3/4 inch 
centeri over the entire plate. The eabembly ie then preaaure 
expanded to form a flow paaaage between the plates resulting 
in a very durable, low coat absorber with excellent heat trims- 
far ch.-tacteristica due to the 90% wetted area. 

a Black Chrome Selective Coating - Solar absorptivity ■ 0.94, 
infrared emisslvity ■ 0.12, or 

a Black Paint Absorber Surface • Solar absorptivity ■ 0.97, 
infrared emissivity 0.92. 

a Two Lite 1/8-lnch Thick Lew Iron Tempered CUaas Cover in Extruded 
Aluminum Frame • Outer cover tempered glass, inner cover tempered 
glass. Total solar energy transmission of each llte is 90%. (.90 
x .90 ■ .81 ■ total transmissivity), or 

a One Lite 1 /8-Inch Thick Low Iron Tempered Glass Cover in Extru.ied 
Aluminum Frame • Total solar energy transmission of 90%. 

a Roll-Formed. 18-Gauge Galvanised Steel Frame - Roll-formed steel 
can be shaped at low cost .«t high production rates and in a large 
variety of shapes. Cnlvant.zing reduces corrosion problems. 

a 1.000*F Rated Face-Temperature Fiberglass • The fiberglass insul.i- 
tion is formei from a 5- inch thick blanket compressed to a n 0 mlu. 1 l 
3-inch thickn. 1 . The insulation has an effective thermal resis- 
tmee factor of approximately R ■ 10. Ttie material has a very low 
binder content, vdiich eliminates outgassing problems bometimes en- 
countered in fiberglass insulations. The side insulation thickness 
was sized to result in the greatest overall collector efficiency. 

The insulation is building code approved. 

a Desiccant - A passive drying system regenerated by the heat of the 
absorber plate. 'Ihe desiccant used is silica gel. The desiccant 
system reduces moisture condens.it ion In the collector. 

a Inlet/Outlet Steel Tubes - Angled from the ab.?orber plate to the 
collector frame. All exp.insion/contraction of the absorber Is 
taken up in the flexing of tlio tube internally to the collector. 

The tubes terminate flush to the box in a l/2-lnch NPT female 
connection. 

TRiWSPARRWT COVER : 

Materials and Selection R.itionalc . The transparent cover material is com- 
posed of one or two lites of 1 /8-inch tempered glass with low Iron content. 

Tempered glass was selected for its ability to withstand wind and snow loads, 




Induced thermal acrcsiee, and lea realatance to detradation mith temperacura 
and time. Low iron flaaa waa choaan becauaa of lea high trmsmlaaiYity and 
coat-effectiveneaa. 

Optical Prooertiaa . Testa conducted over a aeven-month aaa^la period showed 
that the total solar energy transmissivity of the glass la 90X ± 0.5%. The 
transmission loases arc 8% reflection and 2% absorption. Tha glass omisaivity 
is 0.88; infrared reflectance is 4% and IR absorptance is 0.96. 

Physical Fropertiea . The thermal and physical properties of the glass are 
those conmon to standard tempered glass. The cocffi’tie-.tc of thermal expm* 
Sion is about 5 x 10’^in./in./*F; the modulus of elasticity is 10,000.000 
psi. The tensile atrength is 30,000 psi. Tests on a 3 ft by 7. ft sheet of 
glass show it will withstand loads up to 50 psf . The glass aecta standards 
set forth by FHA, AAKA, and the Safety Glaaing Code. 

ABSORBER PUTS COATING ; 

Two absorptive epatings arc offered on the collector M>dels described in this 
document . 

Material and Selection Rationale. Six of the isost promising absorbpr coat* 
ings were tested, and the two most rciiistant to thermal degr^lation and 
offering the highest cost-effectiveness were selected. The blacV paint was 
superior at low average plate temperature, and the black chrome was superior 
at high average plate temperature. 

Black Chrome . The coating consists of black chrMse over dull nickel. The 
solar absorptivity is a minimum of 0.94, and tha infrared emissivity is 0.12 
maximum. The coating maintains its optical properties to 750*P. Black 
chrome is not subject to photo degradation, and nickel -chromium coatings 
offer excellent corrosion protection. 

Black Paint . The paint is comprised of a two-step, two part process. The 
base coat is an epoxy material tidiich provides corrosion protection and acts 
as the primer for the black surface. The black paint outer surface is 
specially formulated for large temperature excursions and long lifetime. 

The paint has been exposed to the environmental elements for extended time 
periods without property degradation. The resulting absorptivity and 
emissivity of the paint is 0.97 and 0.92, respectively. 

ABSORBER PLATE : 

Materials and Selection Rationale . The absorber plate is made of mild car- 
bon steel seam welded and pressure expanded. This reculta in a wetted sur- , 
face of over 90%. The selection of steel was based on its superior corro- 
^ sion properties, as compared to aluminum, and its cost advantage over copper. 

In addition, Chamberlain's years of fabricating steel products makes the 
eventual inclusion of the manufacturing of steel absorber plates a natural 
expansion of the Corporation's product line. 



Fqbrtcation Procedures /Procoimcs . Tl»» steel absorber pistes are produced 
as follo«#s; Two sheets 20*gmiKC (.03S9*inch thick) carbon steel siaterial 
are placed flat against eadi other, with one of the sheets having inlet/ 
outlet tube '’stubs'* braaed in place. A continuous sews weld is made 
around the perimeter of the plates, closing the system. Beginning a 
short distance (approximately three inches) from cither end of the smaller 
span, intermittent seam welds approximately 0.5-inch long are applied to 
within about three inches of the other end, vdtich results in a "quilted" 
pattern, or "stitch" weld. Tlte dimensions arc approximate, because each 
end has a slight taper to the stitch weld for drainage purposes. Follow- 
ing cos^letion of the lengthwise stitch welding at 1-23/12 center-to-center 
spacing, hydraulic pressure is applied to exp.ind the metal, forming the 
flow pasaages with nominal 0.090-inch inside liei^t on each passage. 

Physical Properties and Dimensions . Fluid pressures up to 75 psl can be 
sustained without deformation or degradation of the absorber plate. A 
manifold at tach end of the plate ensures proper flow distribution in the 
flow paasagaa. Typical passage height between velds is 0.090 inch. 

Thermal Prooertiat . The absorber pl.ito design results in over 90% watted 
area. This results in excellent he.it transfer characteristics with a heat 
rtmoval factor Fg of about 0.97 and a collector efficiency factor F' of 
about 0.99, 

Muni fold Design . The manifold design allows for even flow distribution. 
Testii in Chamberlain's solar laboratory have shtivn that the temperature 
distribution across the collector at any longitudinal position is essen- 
tially constant. The manifold is designed to allow the collector to be 
drained completely at typical installation angles. 

Inlet /Out let Tube Pesign . Tl»e Inlet/outlet tubes exit the absorber plate 
in the center bottom of each etui and exit the collector housing at the 
sides of the lower and upper ends. Hie tubes are made of 0.37S-lnch O.D. 
by 0.035-inch wall, low c.irbun steel, dead soft aniie.ilcd. They t.'rminate 
flush to the collector housing in a 1/2-ineh NPT female fitting. This 
arrangement allows the therm.il expansion/contraction of the absorber 
plate to be .ibsorbed in ilie flexing ol the tubing internal to the col- 
lector box. 

INSULATION ; 

Materials and Selection Raeionale. 'Hie Insulation used for back and edge 
thermal protection is .i low binder content insulation rated for l,000*F 
face temperatures. A S-inch thick blanket is compressed to the 3-inch 
dimensioned cavity behind the absorber plate. Tltc edge insulation is 
formed from a 1-inch chick bl.inket compressed to 0.875 inch. Transportation 
tests have proven tfiat insul.ition movement, or "packing", does not occur. 
Hie overall k factor on ttie backside is .ipproximately 10, 

Pensity . Nominal density is 1.05 Ib/ft^. 
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Weights of Collectors , Collector model numbers 711301 and 712301 weigh 190 
pounds dry (9 pounds/square foot); model numbers 711101 and 712101 weigh 
160 pounds (7.6 pounds/square foot); model num!*ers 711302 and 712302 wefgh 
225 pounds; model numbers 711102 and 712102 weigh 190 pounds. Liquid capa- 
city is approximately 0.6 gallon. 

Method of Support . The collector is supported on each of the four cornei s 
and attached by means of 5/16-18UNC bolts (two at each corner). 

Provision for Uplift of Covers and Collectors . The entire cover as5?embly 
can be removed from the collector by removing the retaining screw.s. The 
cover can be removed without removing the collector from the array or dis- 
turbing adjacent collectors. Lifting the collector should be accomplished 
by lifting from all four corners with an appropriate spreader, bur the 
collector may be lifted by hand without incurring damage. 

Collector Ganging Configurations . Collectors may be positioned in arrays 
in any manner as long as provisions arc made to ensure that pressure drop 
requirements are within acceptable limits, that there is equal flow to all 
collectors, and that no localized boiling occurs. Most large installations 
will require analysis of the flow distribution. 

Thermal Expansion with Ganged Collectors . All expansion occurs within the 
collector box; therefore, the only expansion wliich must be considered in 
the ganged collector Is that of the connecting piping. 

lUfferential Expansion Retween Hoof and Co l lector . The collector box is 
thermally isolated from the absorber and will not experience sufficient 
thermal expansion to cause differential expansion problems. 

Maintenance of We a ther-Tight Seal . Experience with the collectors has 
demonstrated that no leakage occurs. This is a result of Chamberlain's 
years of experience in manufacturing insulating doors and windows. The 
various parts of the collector housing are weatherproofed with a standard 
architectural sealant. 


B. INSTANTANEOUS EFFICIENCY CURVES 


The instantaneous efficiency (Figures 3 through 6) has been nomalized 
to account for the varying insolation rates and ambient temperatures. 

The curves thus represent efficiency versus AT/I, f^ere 

AT ■ Average fluid temperature minus mnbient 
temperature 

I ■ Instantaneous insolation 

This fonii is useful in describing collector parameters for systems analysis 
computer programs such as TRNSYS and FCHART; it is also the form recommended 
by NBS in their document NBSIR 74-635 and that form required in the ASHRAE 
Standard 93-77. In accordance with ASHRAE 93-77, the collector efficiency 
is defined as the ratio of energy collected to the energy falling on the 
gross area of the collector. The curves presented in Figures 3 through 6 
have been substantiated by test data gathered using production collectors 
in the Chamberlain R&D Solar Laboratory. This laboratory is instrumented 
in compliance with NBSIR 74-635 and ASHRAE 93-77. 

Using the simplified form of the definition of efficiency to describe the 
linear variation of efficiency versus At/I, 

T) « (AT/1) , 

the resulting equations for the thermal performance of the Chamberlain flat 
plate collectors are shown below. The equations given are accurate for both 
the 3x7 and 3x8 collector models. 

Model 711101 and 711102 (Single Glazed, Black Chrome) 

T) = .80 - .85 AT/I 

Model 711301 and 711302 (Double Glazed, Black Chrome) 

T1 - .72 - .58 AT/I 

Model 712101 and 701102 (Single Glazed, Black Paint) 

- .79 - 1.16 AT/I 

Model 712301 and 712302 (Double Glazed, Black Paint) 

T1 » .73 - .80 AT/I 
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C. PERFORMANCE CERTIFICATION TESTS 


Independent performance certification testa on the Chanberlain Manufactur- 
ing Corporation flat plate solar collectors were conducted during the 
period 20 November 1976 to 5 February 1977. Tests were conducted on the 
single and double cover black chrome models by Desert Sunshine Exposure 
Tests, Inc., located in Phoenix, Arizona. The tests were performed in 
accordance with DSET Specification 75.^E2, Method 7SSE2.3 (NBS proposed 
method TN899) , utilizing an altazimuth sun-tracking (ENI) mount which 
maintained the collectors at normal incidence to the sun over the test 
period. The collector net aperture area was used for the performance 
reference area. 

Tabulated results of these tests, as provided by Desert Sunshine Exposure 
Tests, Inc., are attached, in addition to the instantaneous efficiency 
graphs. In the tabulated values, where integrated values were reported, 
the mean value for the integral is given in parentheses. 

The data were analyzed employing a second order least squares polynomial 
which yielded Che following equations descr_ibing Che efficiency of the 
collector in terms of the fluid parameter (Tj - Tg)/q£, where 

Tf = average fluid temperature 
Tg = ambient temperature 

= incident solar radiation 

Single Cover-Black Chrome 

T1 = 0.841 - 0.532 f (Tf - Tg)/qfl - 0.505 T (Tf - Ta)/qil^ 
Double Cover-Black Chrome 

T) = 0.772 - 0.678 [ (Tf - Ta)/qil + 0.006 T (Tf - Tgl/qil^ 

Although second order analysis of the data is more consistent with the 
thermodynamic cons iderations of collector performance it is common prac- 
tice to express collector performance equations in linear form for conveni- 
ence and ease of analysis. In this respect, the data were also analyzed 
using a least squares linear regression, resulting in the following linear 
equations describing the efficiency as a function of the fluid parameter. 

Single Cover-Black Chrome 

T] = 0.865 - 0.814 T (Tf - Ta)/qil 
Double Cover-Black Chrome 

T] =■ 0.771 - 0.674 f(Tf - Tgl/qil 
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DESERT SUNSHINE EXPOSURE TESTS. INC 



Box 18S. Black Canyon Staqe 
Phoenix, Arlxona 8SO20 


COHPAKTi CHAMBERIAIN MANUFACTURING CORP. 
REFERENCE NO. s PO B- 52 337 
DSET NO.i 17003S 
REPORT NO.: 76S1II1A 

TEST METHOD; OSET 75SE2.3 (NBS/ENI) 


DATE: November 20, 1976 

coLt^rroRi Mod. 1711101, Ser. 01048 
GLAZING: Single Glass ^ 

APERTURE AREA: 19.12 ft 


(SINGLE COVER - BLACK CHROME) 


t, solar 

1108 

1113 

1118 

1123 

1328 

A (Ib/hr) 

274.74 

274.69 

272.72 

273.69 

283.12 

J T^ CP) 

233.1 

233.0 

232.4 

232.9 

174.0 

K 

242.8 

243.0 

242.5 

242.4 

187.2 

T (»P) 
P 

.. 

- 

h 

m 

- 

T„ CP) 
P 

• 

- 

- 

- 

- 

Tp CP) 

- 

- 

- 

- 


Jt^ (»F) 

70.6 

69.2 

68.7 

70.0 

73.8' 

wind Velocity 

S 2 

S 4 

S 8 

W 2 

SW 8 

Air Over 
Collector (fpm) 

90 

300 

20 0 

21p 

480 

c (BTU/lb.*P) 

P _ - 

1.01142 

1.01142 

1.01136 

1.01139 

1.00279 

Jq^ (BTU/PT^.hr) 

32S.02 

326.39 

327.42 

327.60 

322.80 

% Diffuse 

13.51 

13.66 

13.80 

13.66 

14.50 

Tilt Angle 

53.4 

53.1 

52.9 

52.6 

56.0 

Incidence Angle 

0* 

0* 

0* 

0* 

0* 

Azimuth Angle 

15.3 

13.9 

12.4 

ll.O 

-25.1 

Pin <Psi) 

28.8 

29.0 

29.3 

29.6 

16.2 

AP (psi) 

4.2 

4.1 

3.8 

3.8 

4.2 

Jat (*F) 

9.7 1 

10.0 

10.1 

9.6 

13.1 

Tf (*P) 

237.9 

238.0 

— TST3 

13777 “ 

100.6 

Tp CP) 

- 

- 

- 


- 

Tf-Ta CP) 

167.3 

168.7 

160.8 • 

167.6 

106.8 

IH3BEBDHI1 

HBIB 

- 

- 

- 

- 

Ti-Ta (‘F) 

162.5 

163.8 

163.7 

162.9 

100.2 

(Tf-T^)/qi* 

0.515 

0.517 

0.515 

0.512 

0.331 

(Ti-T^)/qi* 

0.500 

0.502 

0.500 

0.497 

0.310 

miBHH 

BBHH 

- 

- 

- 

- 

WSm 

HBI 

- 

- 

- 

- 

Efficiency, n 

0.433 

0.445 

0.445 

0.423 

0.603 


••F/BTU/FT*.hr ••BTU/PT^.hr Page 1 of 

Mean values in parentheses. 
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DESERT SUNSHINE EXPOSURE TESTS, INC. 

Box IBS, Black Canyon Sta 90 
Phoenix, Aritona 8 SOSO 


CONPANYt CNAHBERUIN MANUFACTURING CORP. 
REFERENCE NO. t PO B-52337 
OSET NO. I 17003S 
REPORT (».> 768111A 

TEST METHOOt DSET 7SSE2.3 (NBS/ENI) 


DATEi Novenber 20, 1976 
COLLECTORi MoB. I71U01, Ser. 01048 
CUZINCt Single Claax . 

APERTURE AREAi 19.12 ft^ 


(SINGLE COVER - BLACK CHROME) 


ts soiar 

1333 

1338 

1343 

1448 

1453 

* (Ib/hr) 

279.23 

281.22 

281.20 

285.92 

283.92 

J 

[tj cr) 

174.1 

174.4 

174.2 

122.5 

122. S 

8 


186.9 

187.2 

187.1 

137.0 

136.8 

T^ (*P) 

P 

- 

- 

- 

- 

- 

Tp (‘F) 


- 

- 

- 

- 

Tp (‘F) 

- 

- 

m 


- 

r 

[t^ (*P) 

72.9 

73.7 

73.2 

73.3 

73.4 

Mind Velocity 

S 7 

SH 9 

S 7 

S 3 

W 2 

Xir Over 
Collector (£pm) 

260 

680 

510 

320 

420 

(BTU/lb.»F) 

1.00278 

1.00281 

1.00279 

0.998S8 

0.99887 

a 

(BTU/FT^.hr) 

321.23 

319.88 

318.74 

293.36 

289.66 

% Diffuse 

14.06 

14.61 

14.86 

16.69 

16.78 

Tilt Angle 

56. S 

56.9 

57.5 

65.6 

66.4 

Incidence Angle 

0* 

0* 

0* 

0* 

0* 

Azimuth Angle 

-26.4 

-27.7 

-29.0 

-43.7 

-44.7 

P^n «P»i) 

16.2 

16.1 

16.x 

17.2 

17.0 

BP (psi) 

4.1 

4.1 

4.1 

4.9 

4.7 

0 

AT (•F) 

12.3 

12,8 

12.9 

. j 

14.5 ' 

■ 1 

14.2 

T, («F) 

180.5 

100. 6 

180.7 

129.8 

129.6 

Tp CF) 

- 

“ 1 


- 

- 

Tf-T* (*F) 

107.6 

107.1 

107.5 

56.4 

56.2 

1>-T« CF) 

- 

- 

- 

- 

- 

Tj-T^ CF) 

101.2 

100.7 

101.0 

49.2 

49.1 


0.335 

0.335 

0.337 

0.192 

0.194 

(Tj-T^)/q^* 

0.315 

0.315 

0.317 

0.168 

0.170 


- 

- 

- 

- 

- 

"’i" 

- 

- 

- 

- 

m 

Efficiency* n 

0.583 

0,591 

0.595 

0.741 

0.728 


**f/BTU/FT^.hr ••BTU/FT“.hr Page _2 of 4 

Mean values in parenthcsco. 
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DGSFRT SUNSHINE EXPOSURE INC 



Bom 185, Dliick Canyon Stage 
rhoeniM, Arizona 65020 


COHPAMV* CHAMBERLAIN MANUFACTURING CORF. 
REFERENCE NO.: po B-52337 

DSET NO. : 17003S 

REPORT NO. I 76S1111A 

TEST METHOD: dSET 75SE2.3 (NDS/ENI) 


DATE: November 21, 1976 

COLLECTORi Mod. 1711101, Set. 010« 
GLAZING) Single Glass , 

APERTURE AREA) 19,12 ft^ 

(SINGLE COVER - BLACK CHROME) 


t, solar 

1138 

1143 

1148 

1153 

L._ 

A (Ib/hr) 

289.79 

290.01 

295.11 

289,72 


Jt^ Cf) 

76.8 

76.9 

77.0 

77.1 


Tt (*F) 

^ o 

94.4 

94.4 

94.5 

94.7 


Tp <•»') 

- 

- 


- 


Tp rn 

- 


- 

- 


T (’F) 

IL _ . . 

- 

- 

- 

- 


Jt^ CF) 

73.1 

72.4 

72.5 

72.8 


Wind Velocity 

S 2_ __ 



S 5 


Air Over 
Collector (fpn) 

30 

h 

250 


500 


c (BTU/lb.‘F) 

0.99802 

0.99802 

0.99802 

0.99802 


Jq^ (BTU/FT^.hr) 

326.26 

327.05 

328.33 

328.87 


% Diffuse 

14.73 

13.36 

15.07 

15.09 


Tilt Anqlc 

52.2 

52.0 

52.0 

51.9 


Incidence An^le 

0* 

0* 

0* 

mi^Qniiiiipiii 


Azimuth Anglo 

6.6 

5,1 

3.6 

SSB 


Pjn <PSi) 

18.9 

18.7 

18.7 

18.8 


AP (psi) 

4.9 

4,7 

4.6 

4.7 

. _ 


Jat (*F) 

17.6 

17.5 

17.5 

17.6 


Tf CF) ' 

85.6 

85.7 

85.7 

65.9 


Tp CF) 

- 

- 

- 

- 


Tf-Ta CF) 

12.6 

13.3 

13.2 

13.1 


Tp-Ta (‘^F) 

- 

- 

- 

- 


Tl'T* »'F) 

3.7 

4.5 

4.5 

4.3 


(Tf-l;)/q.« 

0.038 

0.041 

0.040 

0.040 


(T^-T^)/q^« 

0.011 1 

0.014 

0,014 

0.013 


(Tp-T^)/q^* 

- i 

- 

• 

- 



- 

- 

" " ^ " 1 

- 


Efficiency, n 

0.914 

0.812 

0.821 

0.810 



••F/DTU/FT^.hr ••DTU/FT^.Jir Page ^ of * 

Mean values in parentheses. 


B-14 




CHAMBERLAIN HANUFACTURINC CORPORATION 

SINGLE COVER /BLACK CHROME 
MODEL NO. 7II101 



0.2 0.3 O.A 0.5 

AT/I*[(Tin + Tout)/2 - iAl/I, “F-Hr-Ft^ / bTU 


SEG^BES GO 

In-line Mounted Centrifugal Pumps 

PERFORIVaANCE CURVES 


JUm05 VOOd 40 
61 awd TVNIDWr 


pcoryit&Kf \%t. t«/i tY iNTitHAfignH uuphomC and coaihmiaiiom 


BELL & GOSSETT ITT 

FLUID HANDLING DIVISION 


# 
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Dlmtiisloni siibjtct to chango without ootlco* Do not uto for conttrucflon purpotet. 


SERIES “SO" CENTRIFUGAL PUMPS 


DIMENSIONS 


FIQ.2 A SIZES 


FIQ.1 AA SIZES 





OlSCHAlGI- 







M-r 


SUCTION 


AU «NOU FHAU MOTONS INCLUDE SUILT-IN TNCRMAL OVERLOAD RROTECTORS. 

SRONZE FITTED CONSTRUCTION f -COMPANION FLANOES FURNISHED FOR SUCTION AND DISCNAROE. 

MOTORS-OPEN DRIPPROOF ENCLOSURE. SINGLE PHASE-UNIT NO. CNDINQ IN ‘'S“ US/ESO VOLT • SO CYCLE 1 PHASE 17SO RPM. 
THREE PHASE-UNIT NO. ENDING IN "T" 200-230/460 VOLT 60 CVCU S PHASE 17S0 RPM. MAXIMUM WORNINO PRESSURE S7S PSI 


OIMtNtlONt-IN INCNfl 


3M« 

m - 

3H IH 

2H 

7H 

H 


19 - 

3H IH 

2H 

7H 

H 

3H“ 

m - 

3H IH 

“2H 

7H 

H 


6 11 

6 n 

t'A I 11!^' 



60-17S ' IMA 


60-17Tm'1HA 


2A 


60-t9TM 2A 


2A 


£020r«*|2A 


•21T** 2A 


(S»« KnvarMi Sid« for Capacity Chart) 

*V4 H P. 115 VOLT ONLY. 

••200-208 VOLT OR 230/460 VOLT - PLEASE SPECIFY. 

tUNITS SO MARKED ALSO AVAILABLE IN ALL BRONZE CONSTRUCTION. 


mm 


4 










































































































PiHfOKMAN^ CKANACTCMifTlC 


V/t**kk tm f»o SCRIES SO 


CUfiVCS HASUi Oh SMOI» USl USING UtAH COlO WAt|h AT A ItMIUNAlUMt Ol HOT 
OVilt PlHinNMANCI IS tiOANANIflO Af INIHCAmi UPlHAIINfi POINT ONIV 

MiiNsmjwu cuHvis no noi thauut wnttm biNvh ♦ fArum 


mo 1750 


lm|Mlivr& aiv irimiMbd m« tnciu 
iHudIk in »up|4f li'MyiftU 

l«*( IhuI int{H.’M«r %a 
MHJ Mrllh ill Qylt h IfUkWiI 




mml 




'1 


DOTTEO-IN 
CUHVES 
AEHRESENT 
STOCK PUMP 
SEtECIIONS 


BHS 8 S 8 :aiesiiiigsiSi 


IH 88 IHBS 


i^SI 


HRTOAMANCC CMAAACtCfMSTlC CUAVC 

9QP 2"AA cchTA>#a«Ak p^mp fio NO SERIES 60 

CuHVIS bASin ON hMUP HS» CUAK com WAUH at a lIMPIHATUOf Of NOT 

pVIR 8S-I PlNluPMAhU U GIMHANimi Al INUHAfin OlMHAMNG POINT ONLY 

SiPny^tH CUkVtS DO N :^7 «f CIUiH MtIlOH SfNViCT lArMN A APN O O t l 


1750 



o«f( 2/21/61 




DOTTEO'IN 
CURVES 
REI>RESENT 
STOCK PUMP 
SEIECTIONS 


SSS 888 »Bn 8 SSSiSSSgiSSSSSBSSSailSS 


MJB^ii 'w wywnT; 

HnnM 


70 so 90 too HO 

CAPACITY IN U.5. GALLONS PtR MINUTE 


DIMENSIONS ON PAGE 7 






















































































































B&G Booster Pumps 


B&G Booster Pumps represent a long process of de* 
sign refinement for performance improvement-yet 
the basic principles of the first unit produced are still 
present in today's models. 

It IS stilt a horizontal pump-a design originally 
selected because it had numerous efficiency and in* 
stallation advantages. The watertight seal, which 
made possible an oil circulating lubrication system, 
was pioneered by 8&G. Today, while the same in 
principle. It has been improveo in design and mate- 
rials used. 

Sound engineering, supported by precision manufac- 
turing, are the reasons the B&G Booster Pump shows 
such a remarkable record for efficiency, dependability 
and long life. To date more than 8,000,000 B&G 
Booster Pumps have been installed. Ample evidence 
that their quality remains unchallenged. 



seaics 


’ • • 






^O-IS 

ra-40 


Iron or bronze-fitted pumps should not be used for 
I Circulating service water. Continual pumping of fresh 
water, which contains acids and corrosive substances 
in varying amounts, frequently causes rapid deteriora- 
tion of such pumps. 

Bronze non-ferrous Booster Pumps are available for 
Circulating service 'water through buildings and for 
energy saving contronei.) water circulation between a 
heater and hot'vwiter storage tank. 

The ••Remite" Seal in bronze B&G Booster Pumps 
I IS a further -warranty of long lasting performance. The 
' eKtremely hard, corrosion-resistant material of which 
! the seal is made and its ingenious method of assem- 
Dly assure long service under severest operating con- 
ditions. See page 4 for pump capacity chart. 



sc»» 


IRON AND BRONZE BOOSTER PUMP 


Hanger. Wneft uimg of 1** tiafges pofformanct #ill be sitghfty fedyceb 




How to soloel a BAG Booator Pump 

Required: 10 GRM at 6 ft. head, look first at the bottom of the 
Soostar Rump Capacity Chart where pump delivery is shown. 

Run a tma strat^ht upv srd from the 10 qalton poirtt urftii it 
mteraects a horuontat line from the 6 ft. head om scale at left. 

Trni nearest pump curve, or one slightly above this intersection is 
the proper selection. The Series 100 Booster pump should 
used, tt is not edvtsibie in select e Booster pump with a head 
un^f 2Vt ft. 




to 


s> 




} 

I 

i 

« mj U ^ J 

' ^ • ■ - m- • 



ft 

! 


CUCTItlCAl SOX ASiANCCRChT 
roi SOOSTCS PUM^S WITH 
Mil A CCSSITT 
MANUFACIUStD MOTORS 


Model 

Number 

11 

#1 

*L 

ji 

Series 100 

All 




and SC-7S 

Sid. 




Senes PS, 

US 

Other 

30 


«V. 1'4 $M 

r 

Volt 

W 



2H'. 103 
indHDS 


10 

30 


P035 and 
PD3; 


1 

AH 

f 

1 

PD3S and 
PD40 



i 

I 

^ All 


MAXIMUM t^QPKIftC PStSSUM m PSi I 
MAXIMUM OPENING TEl/lPERATUPf 


Stsndiid Sfil: * 

2?b*^F coftltfiuous j 

2!»u"f intermitted! ort dostd lystemi gs 
modutiUd tsfiipeiitgrt ccntroi preper 
pump igutign snd syttfm pressyfi/stiOf , 

Special Sells. 

2SU f cgiHiflucus(con:»wi! ycur iocii 

BAG repiesentitiyf gr tht | 

tjdufy) 
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Model STH Heat Exchangers 


Fixed Tube Sheet Heat Exchanger 


tu^uicl to Liquid 
Liquid to Gas 
Cooiing and Heatirtg 


ii in iSHKNAhoNAL lUlHluNl ANl. UiUKAM lUKI'UHATIDN 


v#H i ^vlF L’ 

OF i* vui {'iVPJjn 


xmm 


BELL & GOSSETT 

FLUID HANDLING DIVISION 
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•'•Tf.'liiiiiiMMi 


* 




i 



£ p - 


"^'1' J 

4 Pasd Mead 2 Pasu Head 


1 P«>s Head 
(front & rear) 



■.Z. JJ. 

-!- - -;:/(■ 

„.j^ — 11 


'-Ht]-i ,v ' : . 

■ t.il ! !f : '■>' 


‘“'t 


0 

All vent A drain 
lappings V*" HPT 




L'-Li ijv . ... |J 

' |.^ Jl - |to| 



1 Tubeside 

Shellside 

Dosifin Pi ess. 

ISO pai 

225 PSI 

Tost Press. 

200 PSI 

300 PSI 

Design Temp. 

300^ 

300 "F 


Material Spedlicationb 


Tubeii tiTIkiOO/vtOO r.ffi«r» * : h». t 4 j»? * . 
STHM)0*‘^t>00 Sorieb '! p m. Ciu*ru;* 




1 Pass 

2 Pass { 4 Pass 


— 


AREA 

A 

B 

A 

Bl 

A B 1 

C 

D 

MODEL 

sq. (t. 

In. 

In. 

In. 

in. 

in. In. 

In. 

In. 

STH-310-* 

43 

17% 


17% 

' 

17’% 


13 

SlH-3l5-‘ 

b.‘J 

23% 

.. 

2% 

23’. 

O t 

4, -4 

23’. 

3% 

19 

iVIH-320-* 

7 6 

29% 


29’. 


29 %l 


25 

SrH-410-* 

7 2 

1/’. 


1/ % 


17».| 


12% 



f- 




I ■■ i 


1 - — 

blH 4 lb • 

!U 0 

2.3% 

2% 

2.3% 

* . 

23‘.! 2% 

3% 

18*. 

S1M-420-* 

! 1.' 9 

29% 


29’. 


'V9^i 


— 

I 24% 

: M bib ‘ 

; 1J 0 

' -'4% 


: 24’. 


! 23% i 

r i 

1 

I 19%| 

b2U-* 

i 

U> 7 

jOV. 

' ’ 4 

i M)\ 

h% 

I ! 

1 29%| 2% 

i 

1 243.1 

S I M b30^ ' 

1 .4 0 

^ 42 


i 

^ 42'n 


( ■ - - 1 

!41%! 


! i 

i 36*.; 

: .l M*b20 • 


. 31'. 


! 

3i1'. 


■ ! ’ 

30 ' « j 1 

1 1 

V 4 1 

STM ojU * 

5 4i) a 

I 

i 43'; 

i 

: 3*4 

! 

^ 42 ’ ; 

i 3% 

, '^“1 , : 
1 - !3’-: 

1 

; 6\ 

:36 1 

. J 

SlHt>4U-‘ 

! bJ 1 

i bb ' j 


; i>4’; 


; b4 % 1 


4a 

S 1 M ubU * 

i 00 U 

1 

u 7 ’ . 


' bo ’ ; 


■ I i 

1 bb ’ • I i 


60 


% \ ) 1 %| 1 2^1 2 %j 3 ‘ 

i I I I i 


[15>>4! 10 

I — ^ 

• :2n4. 19 

. 

27^4 22 


j I ! ! 

1 1 ( r 

I I M ! 


-t ' — 


I 1’. : 6’-.! 2 ‘.. ’V..I 1 I 1V..| ;!’ J IV. I 3V.i 4’.' 3*. 


^ I ,.. 


IV* I 7 %i 3 % % il V, i 2 1 3 ! 2 I 4 ’.| 3 r 

! i i I ■ i : 


27'6 ’A 

39 ;i ; 

’ 1^2 

03V. . 131 


*No. ol pabseit, either 1. 2 or 4. 

*Omu*nbton (or Itnb arrangement only 
Note: Dimensions subject to change without notice 





BELL & GOSSETT ITT SMALL TUBE HEAT EXCHANGERS 

Bell & Gossett ITT Small Tube Heat Exchangers are ideally designed to satisfy the heat transfer 
requiiements of any number of industrial applications-and are immediately available from factory 
stock. This means that there is no long wait for delivery once you give your Bell & Gossett 
lepresentativo the system requirements. Simply let him know what you need, and Bell & Gossett 
will computer-select the right un4 for your particular requirements-right away. 

You will probably find your area of interest covered in this sample list of industries and 
applications served by Bell & Gossett STH Model heat exchangers. But remember, for almost any 
heat exchanger applications you may have, your Bell & Gossett representative can come up with 
the tight answer and products. 

Transformer OH Cooling / Engine OH Cooling / Injection Molding Machine Cooling / 

Mechanical Seal Cooling / Compressed Air Cooling / Cutting Fluid Cooling / Torque 
Converter Fluid Cooling / Solar Heat Transfer / Gas Turbines / Rectifiers / Laboratory 
Applications / Marine Applications / Machine Tools 

Bell & Gossett STH heat exchangers-in Bell & Gossett designs are matched in quality 

addition to being immediately available— by advanced manufacturing techniques. Unit 

incorporate advanced design techniques. Each components are precision die formed to 

unit has been computer-designed to be the insure an extremely tight fit. 

best size for the job. Contact the Beii & Gossett representative in 

Angular baffle cut design prevents shell fluid your area and let him use over fifty years of 

short circuiting, insuring maximum heat experience to solve your heat transfer 

transfer for your investment. The use of a problems. 

crimped tube to serve as a tie rod also 

increases heat transfer surface. 



mcQURV 

Group 


Catalog 630-7 


iJEiSB-GSDffD* air cooled 
refrigerant condensers 



Type APD & APB; 7V2-1 40 tons 



mcQunv 

air cooled condensers 



,/■■ ^ Listed by 
^ I - • Lv Underwriters' 

Laboratories, Inc. 


Type O 
vertical etrf tow 
direct drive fans. 


"McQUAV*. “AIRCON*'. '*DAMPERTROL*'. and "SEASONTROL" arc 

rt^tstered irudennarks of McQuay Group, Minneapolis. Minnesota. 

"Bultetm tilusttHtions cover the general appearance of McQuay Group products at 
time of publication and we reserve the right to make ciianges m tiestgn and con- 
struction at any time without notice." 


MODEL NOMENCLATURE 


Air cooled — 
condensing 

Propeller fan 

Drive type — 
D^Direct 
B-Beft 


APD 008 B'V 

I.. 


Airflow 
V = Vert. 

H = Horiz.i 

’ Design 
vintage 

• Nominal 
capacity 
tons 
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BUILT TO PERFORM 

The heart of any condenser is the heat exchanger surface, 
and the AIRCON air cooled condenser features the famous 
McQUAY Hl-F coil with patented fin design. McQUAY has 
been designing and building coils since 1933, and the AIR- 
CON Hl-F condenser coil Is the latest generation in a tong, 
successful line. The coil is computer matched with fngi) 
efficiency fans driven by inherently protected motors, pro- 
viding you with the highest heat rejection capacity avaiiatrle. 


BUILT TO LAST 

Heavy uuty construction throughout insures long and satis- 
factory operation. Thick wall condenser coil tubes and fifis, 
fans of aluminum or zinc piated iridite finish steel, weather 
protected condenser fan motors, with inherent protection, 
and heavy gauge galvanized steel cabinet all combine to 
give the service you expect. 


VERSATILITY OF APPLICATION 

Designed to fill your condensing job requirements. Vertical 
Of f'loiizontal air flow, 23 sizes from 7 1/2 thru 140 
nominal tons. The McQUAY AIRCON air cooled condense? 
offers complete flexibility in cod sectioning; s ngle or dual 
section for water chiller or cortipressor unit remote 
conder^sing, or custom multi-section to serve the several 
conguessors (with varying refrigerants and condensing 
temperatures) found in today's modern supei markets. 
OfMional factory or fiekf installeil packages for prec sr', all 
weather head pressure control, and sub-coolers to increase 
macily ami eliminate liquid line flas’n gas. 
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The answer to your air cooled condenser needs... 


Proven performance, high efficiency, reiiability of operationandversatility of application make McQUAY 
your ideal choice. Over the years tens of thousands of AIRCON air cooled condensers have and still are 
proving thermelves in the field. Designed by McQUAY engineers and manufactured to rigid quality 
standards for lung life and superior operating efficiency, these units feature Hl-F condenser coils, 
dynamically balanced fans driven by individual motors, rugged yet architecturally streamlined cabinet 
construction, plus numerous optional features to meet your special application. 




ARCHITECTURALLY PLEASING 

AIRCON air cooled condensers are designed to fit without 
marring your building silhouette. The complete line of APD 
direct drive vortical air flow units up to 100 tons are not 
mote than 4 feel high including fan shrouds. APB belt drive 
units up to 140 tons are only 4 1/2 feet high. 



Multiple fans and inherently protected motors provide 
maximum protection against unit downtime. Multiple fans 
with indepL‘ndt»nt motors permit low cost FANTROL tan 
cycling head pressure control for operation in cooler weath* 
Cl. Direct drive fans (APD units) have aluminum blades 
riveted to a zinc |)lated steel hub. Belt drive fans (APB units) 
are zinc coated steel, iridite dipped, with heavy taperlock 
safety hubs. Fans operate at low tip speeds for minimum 
noise and vibration. AM fans are statically and dynamically 
balanced and the unit is factory run before shipment. Full 
width partitions between fan sections prevent air bypass 
and elintinate fan windmilling in off cycles due to nearby 
o(U.‘iating tans. 

Inheient motor protection with automatic reset guards 
motors against locked rotor, single phasing and high ambi- 
ent coiuiitions. Direct drive motors ate permanently lubri- 
cated ball beariiuj type with splashproof design and pro- 
tected by a ram slinger. Single phase direct drive motors 
aie PSC type for maximum economy. Belt drive motors are 
of the open dnp proof design and are weather protected by 
the unit cabinet. Motors are factory wired to a convenient 
junction box. or to an oj)tional FANTROL factory mount- 
ed panel. 



AIRCON® CONDENSER CAPACITIES 
Talila No. 4 



5 I ) 7,600 


10 35,200 


15 52,700 


16 56,200 


17 


84,400 


87,900 


91,400 


105.500 


OIOS 


4,700 


23,500 


70,300 


75,000 


79,600 


64,300 


66,800 


m 


107,700 


112,400 


117,100 


121,600 


127,400 


TOTAL HEAT REJECTION - BTUH R12, SEE NOTES 2 AND 3 BELOW 


TYPE APO DIRECT DRIVE UNIT SIZE 


01 5S 


7.260 


36,300 


72,500 


108,800 


116,0(K1 


123,200 


130,400 


137,800 


145,000 


02 5S 


11,200 


56.000 


020B 


9,000 


45,000 


144,000 


153,000 


162,000 


170,900 1213.000 



112,100 

135.600 

)68,200 

203.400 


035B 


16,060 


60,300 





045B 


20,240 


101,200 


277,900 


296,400 323,800 


050B 


22,620 


113,100 


226, 100 


339.200 


ossa 


25,080 


125,400 


■ESEEBIB 

ifflifai 


134,000 


267, ‘)UU 


401, V(K) 


428.600 


230.500 272.900 314,900 344,000 384.400 


244,100 289,000 333,500 364,200 


305,000 352,000 384,500 


384,500 429,600 


179,900 224,200 271,100 321,100 370,500 404,700 452,200 


189,000 1235,400 |284,700 337,200 ^39.000 424,900 474,800 


298.300 353,200 407,600 445,200 


426,300 


4 51,400 


476,400 


501,500 


159,500 198,000 246,600 


166,700 207,000 


174,000 215,900 269,000 1325.400 


181,300 225,000 280,300 339,000 


188.500 233,900 291,500 352,500 1417,400 1481.700 


195,700 242,900 302.700 366,100 




426,100 1465,400 


444,600 


463,100 


497,400 


520,000 




505,900 


526,100 


565,300 


587,900 


551,700 


$76,700 


601.800 


626.900 




202,900 251,900 313.900 


210,200 


325,100 


1 140.600 1 

[217.600 


336,3 


379.600 


393.100 


406.600 




537.200 


586,800 655,700 


481,700 1555,800 1 607,000 | 678,300 


314.900 


289,900 360.000 


474,500 1561.900 648.400 | 708.200 | 791.400 


542,300 




809,400 I 904,400 


677,000 


702,100 


727,200 


752,300 


877.600 


1,003.000 


562.600 


589.400 


O69.600 


696,500 


723.300 


750.100 


776.900 


803.700 


937.700 


1,071.600 


Table No. 4 (continuedi 



471,400 


500,800 


519,800 


552.300 


total HEAT REJECTION - BTUH R-12, SEE NOTES 2 


TYPE APO DIRECT DRIVE UNIT SIZE 


AND 3 BELOW 


TYPE APB 

BELT DRIVE UNIT SIZE 



07 5B 


35, 160 


527,300 


562.400 


597,600 


632.700 


667,900 


703.000 


738,200 


773.300 


808,500 


R43.600 


0808 


37.380 


186,900 


372.700 


560,500 


597,800 


085B 


39.600 


198,0 00 
395, 9oF 


593,800 


633,400 


635,200! 673,000 


7oj,600 


747,300 1 791,700 803.800 


84*1,000 


822,000 370.900! 884.000 


959,300 


896,800! 951,00 0 964 600 


800 

971,5001 1.079.200 i 1,0*14.900 


090B 

> lOOB 

110B 

120B 

130B 

40,190 

43,600 

45.400 

50.100 

55,600 

201,000 

218.000 

227.000 

250.500 

278,000 

401.900 

436,000 

454,000 

501.000 

556.000 

602.900 

654.000 

681,000 


834.000 

643.000 

697.600 

726.400 

TlWtiM 

889.600 

683,200 

741.200 

771.800 

1 851,700 1 

■QQQQQI 


784,800 


(1. 000, BOO 1 


607,300 


,i;8.*l00 1,299.600 1,406,000 1.494,500 1 1,583.500 l 607 600 


828,400 


872.000 


915.600 


959.200 


1,022,800 


1.046.400 


1,090,000 


U33.600 


1.177,200 


1.220.800 


1,264,400 


1.308,000 


1,526,000 


1,744,000 


971,700 


951.900 11.056,400 I 1.153,9u' 


862.600 


908.000 


953.400 


1.052,100 1.167,600 1.275..tCj 


998,800 1,102,200 1.223,200 1.336JOO 


1,044.200 1,152,30011.278.800 [1.396,600 


1.202.400 1.334,400 1,45 


1.252,500 1.390,000 1,518,3un 


1.302.600 1,445.600 1. 579,0 


1.225.800 1.352.700 11.501.200 | l,639.iU 


1,271,200 1.402,800 11.556.800 1,700 


1.316,600 1.452.900 1.612.400 \ 1,761,20 


1,367.000 1.503.000 1.668,000 


1.589.000 1.753.500 1.946.000 7,12160^^ 


1,816.000 I 2,004.000 12.22*1.000 (2,429 


1135,000 


( 1 ) ID - Comlenung u»mpefaiuf8 minus amuiom air tempofiMuic 

(21 R 500, use R 1 2 rating; lor cupper lint, intfujsu uU fHtings by 4% 

(31 RiitHigi aro ai 60 Hcrti. Fur 50 Herti systems, multiply capacities by 0 90. 
















































































































































































































































































































































Multi-iection AIRCON air cooliid condensers are availabie 
for applications where more than one compressor is used 
either on tfie same system or separate systems. Usually, 
this arrangement will result in lower installation costs than 
installations using separate condensers. 

Coils for multi*$ection units arc factory circuited and divid* 


ed into the proper number of sections, each sized to mec?t 
the specified capacity. Each section is supplied with a hot 
gas inlet and liquid outlet connection and tagged for identi 
ficatiun. The last fan(s) on the multi*section unit should re- 
main operative as long as a condensing requitement exists 
in any section of the unit. 


SAMPLE SELECTION 
GIVEN: 

Six hermetic compressors with evaporator tem- 
peratures, design T.O.'s (or condensing temper- 
atures) and capacities tabulated below. 

Refrigerant R-12 
Ambient Temp. 1 0OF 

PROCEDURE: 

1. Tabulate customer data in columns 2» 3, 4 
and also in column 5 when available. If heat 
rejection factors are not available (column 
5), use factors from Table 3» Page 5. (Con- 
densing Temp. * Ambient Temp. + T.D.) 

2. Select T.D. adjustment factor from Table 8 
and tabulate in column 6. This converts ca- 
pacity to equivalent at 20 degreesT.D. 

3. Multiply items in columns 4, 5 and 6 and 
list in column 7 for each section. 

4. Add all items in column 7 to obtain the 
total BTUH required at 20 degree T.D. and 
use this value to select the proper AIRCON 
unit size. 

SELECTION: 

Based cn the total heat rejection capacity for 
the six compressors of 209,109 BTUH at 20 
degree T.O.. Table 7 shows that the smallest 
unit which will meet the requirements is an 
APD-029Q with 224,200 BTUH, Table 7 also 
lists the heat rejection capacity per circuit of 
this unit as 9,342 BTUH (tabulated in column 
8 below). 

To determine the number of circuits re- 
quired per section, divide column 7 by column 
8 for eacn section. Example: Scctipn No. 1 re- 
quires 16,800 - 9.342 ~ 1.79 or 2 ciicuits. 

The sample tabulation shows that 24 cir- 
cuits are tequired when using an APD-025B 
and Table No. 7 indicates that 24 circuits are 
available for this model. If the total numticr of 
circuits recjuiicd exceeds the number of cir- 
cuits available, as listed in Table No. 7, it will bo 
^Tcessary to permit a slightly higher condtMising 
temper liture tlian planned for one or two of 
the sections. A second alternative would be to 
select the next larger unit size. 

SAMPLE TABULATION 


HEAT REJECTION CAPACITY 
Table No. 7 


MODEL 

NUMBER 

Maximum 
No. of 
Circuits 

20 DEGREES TD - CDNO TEMP ENT AIR TEMP' j 

R-12 

R-22 

R'502 ! 

Total Unit 
OtuH 

Btuh 
Per Cite. 

Total Unit 
Btuh 

Btuh 
Per Circ. 

Total Unit 
Btuh 

Btuh 
Per Circ. 

APD.008B 

12 

70,300 

541b8 

74.000 

6.1 70 

72,520 

0.043™' 

APD-oion 

12 

93.700 

7.808 

98,600 

8.2201 

96.G2B 

" 0,052 ' 

Al*D-0tSB 

24 

14B,000 

G.wrl 

ri52,G00 

6.3G0 

149.548^ 

6.23r 

APD020U 

24 

1 79.000 

7,495 

189.40(3 

'"7.890 

185,612 

1 7.733^ 

APd-02&U 

24 

224.200 

9,342 

23C.OOa 

9.830 

231.280 

^ 9.636 

APD03im 

24 

271.100 

11,29b 

^285,400 

11.800 

279.692 

11.653 

AP0 035fl 

24 

321,100 

13,379 

338.000 

14,080 

331.240“* 

13,801 

APO040II 

24 

370.&00 

15,437 

390.000 

16.250 

302.200 

15.325 1 

APDOaSBl 

24 

404,700 

16,862 

426.000 

1 7.750 

417.480 


APO050O 

34 

452.200 

13.300 

^476,000 

14.000 

466.480 

13 . 720 ’ 

APD055B 

34 

501,600 

14.750 

627.5001 

15,515 1 

517.400 

15.218 

APDOGUtV 

34 

535.866 

15.759" 

_564.200 

10.50-1 

_552.800 

1G.209_ 

APDOGbB 

34 

589.200 

17,329 

6vj3oo 

‘18.717* 

60 /^600' 

1 /7:7“ 

APD070IJ 

G 8 i 

G49.80U 

9,555 

“j504.000^ 

16.650 

670.320 

9.857 ! 

APD-075B 

68 

70l000 

1p,3.38 

7J40,000“ 

jp.e'so^ 

725.200 

10.6C~4 'i 

APD080? 

68 

747.300 

10,989^ 

_78G;666' 

1 r.oGo 

770.868 

li.330 ! 

APD085B 

68 

_Jo\j6o 

1 .642“ 

J3J,4qO 

12.250, 

816,732 

12,010 

APD-OtlOti 

68 

803.800 

“ri’821 ^ 

~ 845.800" 

12“.438 

829.000" 

12.197“^ 

APD~i6du 

63 

872.000 

1278241 

917,000 

jmoT 

900 , 066 “ 

13.235 

“apb-i'iob 

68 ! 

Do’B.doO 

I'a.SM 1 

956.700 

T4,Uu 9 j 

gjij.cO?! 

u.;c5 

APB liou 

G 8 

1 . 002^00 

“l47‘735j 

1,053‘30b 

I5T49OJ 

T.033?000J 

Mfa.IOl 

APtM30U 

C 8 

' 1 , 112 ^ 000 “ 

*16.353 

1.170.806“ 

““ 17 . 21 ? 

Ti46a'..'0 ' 

1C.853 

APB-140B 

68 

‘1.214,700^ 

T 7J1G32 

■l,27U',4{30“ 

1 ? 8067 ] 

r252.0ud1 

18.412* 


*Copacitics at T.D.'s other than 20® can be found by dividing Table 7 capacities by 

Table 8 adjustment factoi .. 

TD ADJUSTMENT FACTOR 
Table No. 8 


DESIGN TD 

ADJUSTMENT FACTOR 

40 

0.50 

35 

0.57 

30 

0.67 

25 

0.80 

20 

1.00 

15 

1.33 

10 

2.00 


Piping connections: Hot gas and liquid connections for 
multi'Section units should be sized according to the capac- 
ity of the condenser coil section served. Refer to page 1 7 
for details. 


1 

2 

3 

4 

5 

6 

7 

8 

9 i 

SECTION 

NUMBER 

DESIGN 

EVAPORATOR 

TEMP. 

DESIGN 

TD 

COMPRESSDR 

CAPACITY 

(BTUHI 

HEAT 

REJECTION 

FACTOR 

TD 

ADJUSTMENT 

FACTOR 

aojustfd 

TOTAL BTUH 

BTUH PER 
CIRCUIT 
TD 

NUMBER ^ 
CIRCUITS i 
REOUIRED j 

1 

+20 

25 

15.000 

1,40* 

.80 

16,800 

9.342 1 

2 

2 

- 10 

15 

1 7.500 

1.53* 

1.33 

35,611 

9.342 

4 

3 

+40 

30 

28,000 

1.31 

.67 

24 .576 

9.342 , 1 

1 3 1 

4 

-20 

15 

20.500 

1.C1* 

1.33 

43.8O; I 

9.342 

i 5 i 

5 

-10 

20 

34.000 

1.57 1 

1.00 

53.380 

9.342 

c j 

6 

420 

20 

25.500 

1.37 

1 1.00 

34.935 

9.342 

! i 







2o6.*i69 _ 


24 


* Inttfpolotf bom Tobi* No. 3 


j 1 


I 


! 

i 

I 

k 
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Furnith lAd Intttll ai tpteifitd and at shown on plant . . . 
MeOUAY Typa (APfll (APD) air coolad eondaniart/ar* 
rangad (or (horltontal) (vartical) air flow. Condantart 
than ba multipla fan datign and thall parform in accordanca 
with (following tchaduia) (tchadula on plant). 

Each condantar thall eontitt of eating, condantar coil, 
multipla propallar fant drivan by indapandant fan motort. 
fan guardt and mounting la^. All fan motort thall ba fac< 
tory wired to a common alactrical Junction box. Unite thall 
ba U.L. lined. 


CONDENSER COIL»Tha condantar coil thall ba con* 
ttrsictad of taamlatt coppar tubat on a ttaggarad tuba pat* 
tarn. Tubn thall ba madtanieally expanded into continu* 
out, rippled (aluminum) (coppar) plate type fine for 
permMsant metal to metal contact. The fine thall have full 
depth fin collart completely covering the copper tube 
againtt atmospheric corrosion. 

Coppar tubes thall ba attached to headers with heavy 
wall fittings for maximum retittanca to piping strain and 
vibration due to discharge gat pulsation. 

Coils thall hava a working prattura of 428 PSIG. A 425 
PSIG relief device, one per circuit, to ba field installed. 

Coils shall be factory leak tested, dehydrated, evacuated 
and sealed with caps brared on coil connections. 

CASING-The condenser casing thall ba of heavy duty 
reinforced construction utilizing continuous galvanized 
steel. Casing thall be divided into individual fan sections by 
full width galvanized steel partitions. 

Structural support members, including coil support 
frame, motor and drive support (APB Units) and legs shall 
be 7 and 10 gauge continuous galvanized steel for strength 
and corrosion resistance. 

Large, latch-type access doors shall be provided adjacent 
to each motor on belt driven units for convenient access to 
interior of casing for maintenance and service of motor 
and drive. 


FAN AND FAN GUARD-(APO-008B thru 100B) direct 
drive fans shall Ise aluminum with center hub of stvci. The 
center huh shall Im zinc plated for corrosion resistance. 

(APB'llOB thru 140B) belt drive fans shall be zinc 
plated steel with Iridite finish. Fan shall be secured to fan 
shaft by means of heavy taper-lock hub. Maximum fan 
diameter thall not exceed 4B inches. Fans thall be statically 
and dynamically balanced and factory run before shipment. 

Fan guards shall be heavy gauge, close meshed, steel 
wire, zinc plated and Iridite dipped. Guard shall lx.* con- 
toured fur maximum rigidity. 


DRIVE AND 8EARINOS>(APB*110B thru 140B) belt 
drive units thall have motor and bearings mounted on a 
common bate of 10 gauge continuous galvanized steel. 
Bearings shall be heavy duty industrial type ball bearings 
and shall be provided with grease fittings. Permanently 
sealed bearings will not be accepted. 

Steel fan shafts shall be ground and polished and 
coated with weather resistant dressing. 

V*Belt Drives shall be designed on the basis of 24 hour 
per day operation with 2.0 drive service fMtor. 


MOTORS*-(APD*008B thru 100B) direct drive fan motort 
thall be weather (xotected, with built-in overload protection. 

(AP6*1 10B thru 140B) belt drive fan motort thall be 
positioned within unit casing for weather protection. 
Motort thall include built-in overload protection. Adjust- 
able motor mount shall be provided for belt tension 
adjustment. 


V t 

HEAD PRESSURE CONTROL-Condensing pressure con- 
trols shdii be provided to maintain at least . , . F con* 
denstng temperature at ... F minimum outdoor air temper* 
ature with compressor capacity reduction to ... % and 
shall t>c automatic in operation without daily or seasonal 
adjustment. Control shall be as follows: (Choo$$W 9 j 

Furnish FANTROL head pressure control to cycle con* 
denser fans in response to ambient air temperature. Con* 
trol package shall include condenser fan motor starting 
contactor(s) and line voltage thermostat(s) in a weather 
tight enclosure. 

Furnish SPEEOTROt head pressure control consisting 
of fan cycling in response to ambient temperatures and 
stH*ed modulation of last fan(s) on. in direct response to 
refrigerant head pressure. 

Furnish DAMPERTROL head pressure control con- 
sisting of fan cycling in response to ambient temperatures 
and face and bypass damper modulation of fast fan(s) on, 
in direct res|>onse to refrigerant head pressure. 

Furnish SEASONTROL head pressure control consisting 
of three way modulating valves to control head pressure by 
back flooding the condenser coil with liquid refrigerant. 
System shall provide adequtde hot gas pressure to liquid 
litte during cold start. 



THE C773 IS A PLATINUM FILM SENSOR 
WHICH HAS A POSITIVE TEMPERATURE 
COEFFICIENT. ON A RISE IN AMBIENT 
TEMPERATURE THE RESISTANCE OF 
THE SENSOR INCREASES. 


□ C773A contains a single sensor for storage 
tank or solar collector mounting. 

□ C773B contains a double sensor for storage 
tank or solar collector applications. 

□ C773C contains a single sensor with a flat- 
tened end and mounting hole for easy solar 
collector installation. 

U C773D contains a double sensor with a 
flattened end and mounting hole for easy 
solar collector installation. 

□ Available with a medium or high ambient 
temperature range (specify when ordering). 

□ Immersion well and remote sensor wiring 
compartment available separately. 



R.L. 

10 77 (. 03 ) 


B-31 






SPEC3!!"3CATIONS 


, important I N ' — 1 « . . ■■' - — — n i 

THE SPECiPtCATtONS GIVEN IN THIS PURLICATlON DO NOT INCLUDE NORMAL MANUPACTURINQ TOLERANCES. 
THEREFORE. THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY. ALSO. THIS PRODUCT IS TESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS. AND SOME MINOR DIFFERENCES IN PERFOR' 
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED. 


TRADELINE MODELS AVAILABLE: 

C773A Temperature Sensor. Single sensor mounts in 
storage tank using immersion well or on collector 
with mounting clip. 

C773B Temperature Sen^r. Double sensor mounts 
in storage tank using immersion well or on col' 
lector with mounting dip. 

C773C Temperature Sensor. Single sensor has Rat- 
tened end with mounting hole for collector 
installation. 

C773D Temperature Sensor. Double sensor has 
flattened end with mounting hole for collector 
installation. 

LEADWIRK: 

C773A.C two black 18 inch 1^57.2 mm), No. 22. 
NEC Class 1. 

C773B.D-1WO black, two white, 18 inch 1457.2 
mm 1 , No. 22 strandeil, NEC Class 1. 

TEMPERATURE RANGE: Minus 50 to plus 450 F 

I minus 46 to plus 232 C| . 


TABLE I IMMERSION WELL TABLE 


IMMERSION 

LENGTH 

INSULATION 

LENGTH 

SELECT WELL MATERIAL AND 
ORDER NUMBER BELOW 

1 COPPER ! 

1 STAINLESS STEEL 

in. 

inm 

ill. 

mm 

1/2 NPT 

3/4 NPT 

1/2 NPT 

3/4 NPT 

3 3/8 

85.7 

M/2 

38.1 

121731A 

121371B 

121371E 

1213/1 F 

3 3/8 

85.7 

M/2 

30.1 

- 

121 371 ka 



3 3/H 

85?? 


va? 

121371L 

^ 171371M 

— 



05.7 

BBhI 

U11.G 

1225b4Aa 

122bri‘jAa 

— 

- 

5 3/8 

13<i.5 

4 i 

101. G 

122554Ba 

1225550a 

- 

- 

6 

152.4 

M/4 

31.8 

112C20BO 


- 

- 


^Has plastic sleeve on insertion well. coniifiued on page 3 


liyFORtVJATIlOW 

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM VOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER. OR SPECIFY- 

1 . Order nuinlMr. 

2. Aecet.uriet (immertion well reniole tensor wiring compartment), 

IF YOU HAVE ADDITIONAL nUF.STIONS. NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PnODUCIS OR SERVICED. PLEASL WHITT OH I'HONE: 

1. VOUR LOCAL HONEYWELL RESIDENTIAL OlVISIONSALESOFFICE (CHECK WHITE FAOES OF PHONE DIRECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWELL INC., 1U0U DOUGLAS OHIVE NORTH 
MINNEAPOLIS, MINNESOT A b!>422 H>UI M2 /S00 

(IN CANADA-HONEVWELL CONTROLS IIMITCD, 740 ELLESMERE ROAD, SCAR80ROUOH, 0NTAR(0 M1P 2V9I 
INTERNATIONAL SALES ANU SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. I 


DIMENSIONS: See Figi. 2 and 3. 

ACCESSORIES; 

Itrunernon WeII~for mounting wnwr in ciorage 
tanli. See Table 1 and Fig. 1. 

Remote Sensor Wiring Compartment -for wiring 
storage tank sensor, Part No. 1 11892F. 



FIG. 1-TANK SENSOR INSERTED IN IK^MERSION 
WELL. 


B- )2 











































FIQ. 2-C773A.B DIMENSIONS IN INCHES (MIL- 
METRES IN brackets). 



frJSTALLATiON 


r 





1. Inslilltr must bt trained and experienced. 

2. Dis^nntet power supply before connecting 
wiring to prevent electrical shock or equipment 
damage. 

3. Always conduct a thorough checkout as outlined 
in the instructions with the primary control 
when installation is complete. 


1 


LOCATION 

Follow the system manufacturer’s recommendations 
for the best location of the sensor, f^ch sensor diould 
be located so that it experiences the most useful tern* 
perature for proper system operation. 

MOUNTING SENSOR 

Mount C773A3 es a storage tank sensor using an 
immersion well as follows: 

1. Drain system fluid to a point below the sensor 
fitting. 

2. Screw the well into the threaded fitting. Use an 
approved pipe dope or 1‘eflon tajie to seal the threads. 

3. Refill system and check for lealts. 

4. Insert the sensor probe into the immeriton well 
until it bottoms. See Fig. 1. 

5. Attach retainer clamp over groove on well spud. 
Fit wires in damp groove and lightly tighten screw. Do 
not overtighten. 

Install C773A,6 as a collector sensor using the mount- 
ing clip provided and No. 8 sciew. Mount C773C.D as a 
collector sensor using the flattened end with mounting 
hole and a No. 6 or 10 screw. 

Tem|)eratures in excess of 4S0 F 1 232 C| will dama^ 
the sensor. Shield the senior against possible overtem- 
perature conditions prior to system operation. Do not 
mount collector sensor to collector fluid channels. 


WIRING 


1. SHmM tht Minor agaimt ponibla evtrtem- 
paraturt conditioii. prior to lytttm operation. 

2. On unglazed coMaetort mount tha untor with 
laadwira* dotan to heap Motor from accumu- 
lating water. 

3. Wire additions to tha Itadwirti mutt be capable 
of withstanding a temperature of 4b0 f (232 Cl . 



All wiring mutt comply with applicable codes and 
ordinanett. The C773 can be used for numerous appli- 
cations in toUr energy systems. Fig. 4 shows the sensors 
wired to an R7412 Differential Temperature ComroUcr. 


4./VJ 

cut I tCION 



N/dllOifFLAtNttAL 
1fMrt<«AYuHI LUMHOkLtff 


LURf tLMr 
iOMMON 

HIGn Tf Mf» 


./X f ON HNBON CANLL NUMB OvtH Ki % ml NO AhU 

UHOUNDiOMk f A|. iiL CUNOuif UN Iwit LUNUULtUie BuiLt t<iO 
1 Altt-i ANi miuMMtNuLU lUMifsiMt/i f. AUlO » HtauL Nl. V t'li.Au*' 

uhuwNU f ui yi III h u tttt CUNiJUi T Af f ut t. ufei 

e.tr 


I.M. 4-WIRING C773 TO R7412 DIFFERENTIAL 
TEMPERATURE CONTROLLER. 
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Kui lilt! C/TiU iiiHl CV/iU Tttnp«tt<iiyu> bktiauu, 
thA two bUck tiadwirai btlonq to ono Mnsor <md the 
two white Icedwiren belong to the other senior. 

If the emount of senior osbie used exceeds 100 feet 
1 30.$ m|, use No. 14 wire and grounded metallic con- 
duit or two conductor shielded esble. Connect the shield 
or conduit to ground at the controller. Grounded metallic 


coiKiuit or shielded cable (tucli as Ueuien 67b2 or e«|<itV‘ 
alent) mlnimixet posaUe radio frequency dgnal inter- 
ference. 

Remote Sensor Wiring Compartment (Part No. 
111892F) is aeailaUe for tank senior eriring (see 
Accessories). 


OPERATiORI ArdD CKECKOUT 


OPERATION 

The C773 is a platinum film sensor packaged in a cop- 
per capsule. The sensor has a positive temperature coef- 
ficient, on a rise in ambient temperature the resistance 
of the sensor inaeases (Fig. $). 


CHECKOUT 

Make certain that each sensor is securely mounted. 
When observing the system in operation, ehedt that the 
sensors are correctly located, liar It sensor should be 
located so that it experiences the most useful tempera- 
ture for proper system operation. 

To determine the temperature which the sensor is 
experiencing, use a high rasistanev ohmmeter (20,000 
ohm/volt or greater) to measure the resistance of the 
sensor. This measurement may be converted to a tem- 
perature reading using Fig. S. Clieck a variety of tempera- 
ture locations to insure tliat the sensor reading is pro- 
viding the most accurate tempeiature for iMropet system 
operation. 

It the tensors are not providing o»roct temperature 
readings because of location, change the locrtion and 
mount properly. 



FIG. 5-CONVERTING SENSOR RESISTANCE INTO 
DEGREES F (C). 


tlONtVWflL MfNtJlAPbus.'uiNH V IN II KfJA riONAI.' 0(fii«nn all iJniHipal cilivsot lh» world Msnuractutmg in 

,1. I lull., 1* ,1 .11-.. !■ iiil.iii.l Ki Jill . 1 tiHi my, Mi »ico, Ni tin i l.iiuU, Spam, Taiwan, Kmqaoni, USA 
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THE !,'1029E ANH K MANUAL RESET 
LIMIT CONTROLS Ol^KH A !,'NF. OK LOW 
VOl.TACK CIRCUIT IP THK AIK 
TEMPKKATURP RI'ACI'K.S A CRITICAL 
LEVEL AT Tf'K LIMIT CONTROL 
LOCATION. THE LIMIT CONTRU.L MAY 
BE USED /VS A MRI'; .LTAr IN TI!!’ DUCT- 
WORK OF AIK CONDITIONING AND 
VENTILATING SY.STKM.S. IF rnK CIR- 
CULATED AIR REACIIP.S A TEMPERA- 
TURE INDIC/VTIVE OK KIRE, INK LIMIT 
CONTROL SI-IUT.S OI K III''; KAN. TME 
L4029 LIMIT CONTKO!. WILL EKKVKNT 
THE FAN FROM CON'I'Rn'UTINC TO THE 
SPREAD OF A ! !KK. 

U The L‘I029E timl !•’ .I'- 'j suitabit for use 
with any wartf! .ui funui'.*.- viovir't; tiositive 
!u^'koul of thf latitK'i !M t‘ii- t‘V'-ni of fan 

failure. 


U Internal snap switch .icMiatcP by a bimetal 
strip inserted directly int" the air stieam 
responds rapidly to tciiipeiaUiit- chanyes. 



! 

( 




J Switch breaks and h>cko o'lt to tilop burner 
or fan opciiiuon when the tompui a’urt* rises 
to the cutout pwint f 


n Vi/hen lemperature fa’ls aptituximately 25 
doijiees btdov^ the ciilout p.atit, »h.c switch 
ifuiy b^^ foset rurdunu \h** b and 

ic!ea.sinvi 


Vo, 





V.J. 

10 75(078) 
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SPECEFJCATiOWS 
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TRADELIIME MODELS 


MODEL: L4029E Tradeline Manual Re^et Limit 
Control with case and cover. 

CUTOUT SETTING (fixed): To break the circuit 
at 125 or 165 F. 

EI.ECTRICAl. RATINGS (in amperes): 



30V AC 

120V AC j 

240V AC 

Full Load 

2 

10 

5 

Locked npior 

- 

fiO 

30 


0 2i> ump full load at 0.25 to 12V dc. 
2000 VA m.iximum connected load. 


SWITCH ACTION: Opens circuit and locks out on 
tornperatuie rise to cutout point. 

MAXIMUM AMBIENT TEMPERATURE: At switch 
190 at bimetal I^50 F. 


MANUAL RESET: Button through front of cover. 
Must be pressed and released to remake switch 
after temperature fails approximately 25 degrees 
below the cutout point. 

DIFFERENTIAL: Manual reset only, after approxi- 
mately 25 F drop in temperature. 

DIMENSIONS (in inches; excluding element): 

L^029E 3-3/4 high, 2-5/16 wide, 2 deep (see 
Fig. 1). 

ELEMENT INSERTION LENGTH (in inches): 3.1/8. 
MOUNTING MEANS: 

L4029E-two screw holes are provided through 
back of case (see Fig. 1 ). 

WIRING KNOCKOUTS (L4029E): Bottom- for 1/2 
inch conduit. 

FINISH: Smooth gray. 


STANDARD MODELS 


MODEL: 

L4029E Manual Reset Limit Control with c*tse 
and cover. 

L4029F Manual Reset Limit Control less case and 
cover. 

CUTOUT SETTING (fixed): To break the circuit 
at 125, 135. 165, 200, or 240 F. 

ELECTRICAI. RATINGS (m amperes): 



30V AC 

1?0V AC 1 

240V AC 

Full Load 

2 

10 

5 

Locked Motor 

- 

liO 

i 30 


0.25 amp full load at 0.25 to 12V dc. 


SWITCH ACTION; Normally closed spst switcli opens 
on temperature rise to the set point. Switch must be 
nuuuially reset to operate. 

MAXIMUM AMBIENT TEMPERATURE: At switch 
190 K. at bimetal 350 F. 

MANUAL RESET: Button through front cover. Must 
be pressed and released to remake switch after 
temperature falls approximately 25 degrees below 
the cutout poiiit. 


DIFFERENTIAL: Manual reset only, after approxi- 
mately 25 F drop in temperature. 

DIMENSIONS (in indies; excluding element); 

L4029E ~3 3/4 high. 2-5/16 wide, 2 deep (see Fig. 1). 
L4029F 2-3/4 high, 1-7/8 wide, 1-15/32 deep (see 
Fig. 2). 

ELEMENT INSERTION LENGTH (in inches): 3 or 7 
inches. 

MOUNTING MEANS: 

L4029E- two screw holes are provided through back 
of case (see Fig. 1 ). 

L4029F two screw notches are provided through 
the backplatc (sec Fig. 2). 

WIRING KNOCKOUTS (L4029E)* Bottom-for 1/2- 
inch conduit. 

FINISH: Smooth gray. 

UNDERWRITERS' LABORATORIES, INC. LISTED: 
L4029E, File No. MP465 Guide No. 167E7. 
UNDERWRITERS* LABORATORIES, INC. COM- 
PONENT RECOGNIZED: L4029F, File No. MP466, 
Guide No. 167E7. 

on 3) 




WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUrOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER. 


SPECIFY- 

1 MODEL NUMBER. 

2, ELEMENT LENGTH DESIRED (3 OR 7 INCHES). 

3. CUTOUT POINT DESIRED. 

IF YOU HAVIi ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
I'HODUCTS OH SnilVICES. PLEASE WRITU OH PHONE: 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2. HESIOENTIAL DIVISION CUSTOMER SERVICE 
HONLYWtLL INC., 18U‘j DOUGLAS DRIVE NORTH 
MINNEAPOLIS. MINNESOTA SS422 (H12) 'j42 ‘/b00 

IIN CANAOA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9) 
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 


i 
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SHEET METAL 
OPENING SIZE 


FIG. 1-MOUNTING AND CASE DIMENSIONS IN 
INCHES FOR U0;?9L. 


FIG. 2-MOUNTINGANDBACKPLATE DIMENSION 
IN INCHES FOR L4029F. 


• Mi w ^ l. . . k. A U M ^ V.i 


1. Installer must bo a trained, experienced 
SOI viLonun. 

2. Dijconnect power supply before making wiring 
comieoiions to picvont fleet Heal shock and 
cqinrinent damage. 

3. Al-.vays conduct a thv^rough checkout when 
iiist-dl.ition is compicio. 


screws (see Fig. 1). Remove cover (L4029F), in 
element into hole, and fasten control seen rely v, 


WIRING 




All wiring must agree with local ccdis an 
ordinances. 


lOrATION 

1 ! ■ 'sMl or F should bo mounted v;hero the element 
I !ul quicl.ly to air t»-mj>cKiture Lhan«jes in the 
: , . ill l:\ ii Vviuil itiijg 01 .ill « I imiitiuiuna installation, 
i* ' ' iuty coiitio! is nomully iie.talli’d with element 
ji t a train of hiii. Wh<iO their is nO intake duel, 
ll.r L/1 . .A’! or F may ta* mouiu« ,1 on a suitable bracket 
s ) t! * ail I'litmng il;e f.iu is diawn iicioss the element. 
In a d.'v,'i!i. r; fem.ico im.tall.»iK.n. loeaia the L4029F 
C! K !i tdiui's) and blowti when' the circula* 

li Cl of u!i Mol n .men d liy baffli S. !’>0 not permit 
i' ]. lit t! e.aiti to touch filter or oth.er internal parts. 

P/.OUrNlTING 

/vt .clecud location, cut a hole in sheet metal to 
i’ r element gu. id, and drill holes tor mounting 


In all instdlbtions follow the cquij)ment manu 
facturei’s instiuclions. If /tot available, the typica 
circuits in Figs. 3 b can be used. 


♦ AN Mm; 

Uh i i n 1 Mil 1 I *t 



• \ ee«*iK ‘-woviot n k’’NNs mi a?.c‘ ? s o- ’ 

rK.Jlt n H S AS ... j 

FtG. 3-TYPICAL DIAGRAM OF L4029E OR F IN 
VENTILATING FAN CIRCUIT. 


Ml 











FIG. 4-TYPICAI. DIAGRAM OF L402ab‘ OR F IN FIG. 5- TYPICAL DIAGRAM OF L4029E OR F IN 
GAS FIRED DOWNFLOW FURNACE OIL-FIRED DOWNFLOW FURNACE 

CIRCUIT. CIRCUIT. 


CHISCKOUT 


There are no field adjustments to m.tke on the 
f,4029E or F. 


3. IJmit controls do not require lubrication. 

Before leaving the job, check the installation as 
follows; 


TO RESET 

When the temperature has dropped approximately 
2b degrees (F) below cutout point, push and leleasc the 
button piotrudimj through the cover. 

1. If the limit control should require servicing or 
repLicement, be sure to order by model number. 

2. Never use a lighteti match to heal the bimetal 
element for checking the oj.wraliun. 


1. Disconoeot the fan fiom its power supply. 

2. Turn on the burner by operating the thermostat. 

3. The L4029 will shut off the burner when the 
plenum teinjjcraiure reaches the limit setting of the 
control. 

4. If the L4029 fails to shut the burner off, check 
the installation and wiring c«ircfuUy. Retest. If control 
still fails to shut off burner, replace cont ol. 


I 




HONFVWFI.L NUMNI’-APOLIS. MINN IN ri:KNATIONAI. S.ilrs Officoi m dU principal citic^ of the world Mamifactunnq m 

i. .fiMil.i I inland. I'r.incf. iJcim.niv. J.ipni. Muxico, Netherlands, Spain, Taiwan, United Kiiiijdoin, USA. 

PRINTL!^ IN U S A 


B-J8 










THE AND MSAb ARK 2 POSITION, 

SPRING RKl’URN MODU l’ROl. MOTORS. 
'lilEY ARE USKD'rOOPEKA‘]'K DA^S-'KRS 
OR VALVES IN APPLICA T’ONS VVl R^R:*: ’T 
IS NECESSARY OR DESIRABLE '‘O HAVl : 
THE CON n^OlMJ^DlHJMvlENTKETURN'rO 
THE STAK1SNG POSr^^’ON 1'!!!:; INVENT 
0!'‘ POWER EAfLUKE u!\ INTEKRUP !‘'ON. 


n Tile M4*l5 operates on I me vollacte; the 
M 8 ‘1 o { ; e m t e s o n P * 1 V a (.• . 

□ Tie LRMSC and M84*SJf are eiiuipijed with 
interna!, liiennoslaMC.Oy eoiitrulS'd iiealeis 
tor use ill Lold wealTn.n aj)p!icai»omi. 

□ 'Phe M445H and die desiiined for 

noiinallv o[5en vaivi^s; all other motors are 
normaliy dosud. 

□ /Vll models faive a one mmuie. i OO dtxjree 
sti oke. 

i i StuiLly. litjlitweuih t, die smsI alummum case 

L l InlcMrtil spiiinq relmns motor to nonnal po- 
sition when power tails or is intermptiui. 

r.i Built-in acljiis’aide swUvdi is avadable 

on some models lor the er)nlrol ut iiuxiliary 
eciuipmeiit . 

n Oil immersed near tiiOn assures !ono life and 
cunel optastiuai. 

I J Ku!l line of aeees'-oi ics WK hides weather 
proohmi kit and e>;pk>sii>n inoij! lioesinp as 
well as anxdeey se;i!ehes and a lueni-^ a rd 
linkages. 

[1 Traddine kLhPt/\ meludrs mnitstan trans* 
termer toi 1 di' 808- h'd vW ao ei'nhu' ' iiouUs. 


S K 

HtV 7-75 ( 02ld 
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SPECIFICATIONS 


TRAOELINE MODELS 


1VjKltlin« models of this device are selected and packaged to {mvide ease of stocking, ease of handling, and 
maximum replacement value. Tradeline model specifications are the same as those of standard models except 
as noted below: 


TRADELINE MODELS AVAILABLE: M645A 
Modutrol Motor-2 position, spring return motor 
for use with dampers and normally closed valves. 
An internal spdt switch is provided for actuating 
auxiliary equipment. Motor operates from 24V 
ac and includes a cover mounted transformer for 
1 20/208/240 V ac control circuits. 

ELECTRICAL RATINGS: Volta^^ and frequency- 
motor requires 24V ac, 60 Hz. Cover mounted 


transformer has l20/208/240V ac mullitap fxi* 
mary and 24V ac secondary. 


ADDITIONAL FEATURES: 

-Multitap transformer for 1 20/208/240 V ac con- 
trol dreuits. 

-Tradeline pack with cross reference label and 
special instruction sheet. 


STANDARD MODELS 


MODELS: 

The M445 and M84S are 2 position, spring return 
Modutrol motors with 1 internal auxiliary spdt 
switch. They are for use with dampers and 
normally closed valves (except M44SD and M845E 
are for normally o\ien valves). 

M445 A -Modutrol motor as described above for line 
voltage operation. 

M44SB- Modutrol motor as described above for line 
voltage operation with normally open valves. 

M445C-Modutfol motor as described above for line 
voltage operation. Includes internal tliermo- 
statically controlled heater. 

M44bD -Modutiol motor as described above for line 
voltage operation, without auxiliary switch 

M845A-Modutrol motor as described above for 24 
volt operation. Available with 120/208/240V ac 
multitap cover mounted transformer (see 
Tradelino specifications). 

M845B -Modutrol motor as described above for 24 
volt operation. Includes internal thermostatically 
controlled heater. Available with 120V ac cover 
mounted transformer. 

M84SC-Moduirol motor as described above for 24 
volt operation; without auxiliary switch. 

M845E Modutrol motor as descril^d above for 24 
volt operation with normally open valves. With 
120V ac cover mounted transformer. 


ELECTRICAL RATINGS: 


MODEL 

WATTS 

VA 

VOLTAGE. AC 
SO/60 HZ 

M445A 

17 

21 

120,208.220*, 

240 

M445B 

17 

21 

120 

M445C 

47 b 

53 

120 

M445D 

17 

21 

120 

M845AC 

Ifi 

21 


MB4bBC 

49 b 

51 

24 

mmc 

10 

21 

M845Gfl 1 

18 

21 



350 Hz only. 

^Including 30 watts for internal heater.' 
CAvailable with cover mounted transformer. 
^Includes cover mounted transformer. 


AUXILIARY SWITCH RATING^ (in amperes): 



120 V AC 

240V AC 

r ull Load 1 

7.2 

3.C 

Locked Rotor ; 

432 

21 6 


^Switch ratmg is for one contact only; if both are used, 
second contact Is rated 40 VA. 

fcommued en page 3) 


ORDERING INFORMATION 

WHEN ORDERING REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING 

SHECIFtCATION NUMBER, OH . . . 

1 ’ 

SPECIFY- 

ORDER FROM- 

1 . MODEL NUMBER, SPECIFY TRADELINE 

1. YOUR USUAL SOURCE, OR 

IF DESIRED. 

2. HONEYWELL 

2 . VOLTAGE AND FREQUENCY, ON 

1888 DOUGLAS DRIVE NORTH 

MODELS WITH COVER MOUNTED 

MINNEAPOLIS, MINNESOTA 05422 

TRANSFORMER AVAILABLE, SPECIFY 

(IN CANADA-HONEYWELL CONTROLS LIMITED 

WHEN ORDERING. 

740 ELLESMERE ROAD 

3. ACCESSORIES, IF REQUIRED. 

SCARBOROUGH, ONTARIO) 
INTERNATIONAL SALES AND SERVICE OFFICES 
IN ALL PRINCIPAL CITIES OF THE WORLD. 
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INTERNAL HEATER THERMOSTAT (M44SC, M84SB 
ONLY): Automatically makes at 20 F on temperature 
fall, breaks at SO P on temperature rise. 

CRANK SHAFT: Double ended shaft, 3/8 inch square. 
STROKE: 160 degrees. 

DUTY CYCLE: Unlimited. 

MAXIMUM OPERATING TORQUE: 50 pound-inches 
(may be divided between the 2 ends of motor if no 
more than 25 pound-inches is applied to auxiliary 
end). 

DEAD WEIGHT LOAD ON SHAFT: 

Power end -200 pounds. 

Auxiliary end-10 pounds. 

AMBIENT TEMPERATURE RATING: 

Maximum-125 F. 

Minimum-15 P (minus 40 F with internal heater). 
UNDERWRITERS' LABORATORIES, INC. 
LISTED: M445A,B,D and M845A,B, E-File No. 
E4436, Guide No. XAPX. (NOTE: Only motors with 
line voltage or auxiliary switches require listing.) . 
require listing.) 

DIMENSIONS: See Fig. 1. 

ACCESSORIES: 

Q607 Auxiliary Switch- controls auxiliary equipment 
as a function of motor position. 


Q605 Damper Linkage-connects motor to damper. 
INCLUDES MOTOR CRANK ARM. 

Cover-transformer-die-cast aluminum cover with 
built-in transformer. Part No. 130810A has 120V 
ac primary and 24V ac secondary; Part No. 
13081 OB has multitap primary for 1 20/208/240 V 
ac and 24V ac secondary. 

Q601 Linkage -connects Modutrol motor to water 
or steam valve. 

QlOO Linkage -connects Modutrol motor to butterfly 
valve. 

- Q618 Linkage-connects Modutrol motor to water or 
steam valve. 

7640JT Weatherproofing Kits -weatherproofs the 
M445 and M845 Modutrtd Motors. 

761 6BR Motor Crank Arm-included with Q605 but 
not with motor. 

DHE 94 Explosion-proof Housing-encloses Modutrol 
motor for use in explosive atmospheres. Not 
for use with Q601 and ^45 Linkages. Order from 
Crouse Hinds Co. Requires Honeywell 7617DM 
Coupling. 

W859A,B Economizer Controls-provide changeover, 
mixed air, and minimum position controls. 
Mounts on top of motor. 



FIG. 1-DIMENSIONS OF M445 AND M845 MOTORS (IN INCHES). BROKEN LINES SHOW ADDITION OF COVER 
MOUNTED TRANSFORMER. 
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;WSTAiLLATIOW 


CAUTION 

1. Installor mu^t be a trained, experienced 
serviceman. 

2. Disconnect power supply before installation to 
prevent electrical shock and equipment damage. 

3. All wiring must comply with applicable codes 
and ordinances. 

4. Do not exceed the ratings given in the 
SPECIFICATIONS section. 

5. Always conduct a thorough checkout when 
installation is complete. 


LOCATION 

Install the Modutrol motor in any location except 
where ac.d funiws nr other deteriorating vapors might 
attack the exposed metal parts of the motor or in 
atmospheres of escaping gases or other explosive 
mixtures. When choosing a location, allow enough 
clearance for mounting auxiliary equipinetu and 
servicing the motor. 

MOUNTING 

I CAUTION 

Do not turn the motor shaft manually or with a 
wrench as damage to the gear train will result. 

The motor b.»s a fl.myu on the bottom for mounting. 
The mounting holes are sized for 1/4 inch machine 
screws or bolts. The motor may be mounted in any 
position ns long ns the shaft is horizontal. 

The M445A,C,D and M34bA,B,C are shipped from 
the factory in the closed position. The dosed position 
is the limit of counlerclockwise rotation, as 

viewed born the power end of the motor, with the 
groove in the shaft on top and the flat of the shaft 10 
degrees from horizontal. 

The M445B and M845E are shipped from the factory 
in the open position. The open position is ilic limit of 
clockwise loiaiion as viewed fioin the povitei cud 

of the motor, with the groove m bottom of the shaft and 
the tlai of tlte shaft 10 degrees from hoiizoiual. 

LINKAGES 

The motor comes witliou t a crank arm. The motor 
crank arm is included in the Q605 Damper l.inkage or 
may be ordeicU st-paialely (P.iil No. 7610PI\) 

When planning for and mslallimj a muioi and link- 
age. check for the following points of operation. 

1 When eneigizcd, the motor shiifl must lie free 
to travel to the end of Us stroke wliile opmumj or 
closiiivj a valve v r damper. The motor must be stopped 
at t.hc end of iti siioke by the limit sv^iicli and must 
not be si.iPed by the damper or valve. This bohls true 
even if the full energized stroke is not requueit to diive 
the Viilve or damper thiough its required stroke. 

2 When dc energized, the spiiiuj returns the motor 
to Us starting fiosilion. In some applications, it may 
be desuable to use a shouened stroke io provule 
addiliuna! force with the inotoi in the de eiiergi/ed 
position, as. for example, when holding a dampei 
close^l 


In these cases, the linkage may bo adjusted so that 
the damper closes before the motor reaches its internal 
mechanical limit in the de energized mode. (Note that 
this applies to the deenergized mode only; the motor 
must always be free to travel to end of its stioKe when 
energized. 

CAUTION 

When shortening the motor stroke in the de- 
energized position as described above, use extreme 
care in adjusting the linkage as damage to the 
linkage or dampei may result. 

3. Do not exceed load or torque ratings in any 
application. 

WIRING 

CAUTION 

Disconnect power supply before making wiring 
connections to prevent electrical shock and equip- 
ment damage. 

iTlI wiring must comply with applicable codes and 
ordinances. Make sure that the voltage and frequency 
stamped on the motor correspond to the characteristics 
of ilie power supply. Do not exceed NwU ’h rating., 
when wiring auxiliary 

Wiring lerminais and conduit knockouts are provided 
for wiring the motor. When wiring, remove top cover 
by removing 4 screws, replace when wiring is complete. 
Models with cover mounted transformer have a bracket 
to support the cover on motor when wiring. Multitap 
transformers have color-coded leads for wiring the power 
supply ; refer to Fig. 1 5. 

internal schematics and typical wiring hookups are 
shown in Figs. 2 to 14. Note that these diagrams for 
M845 motors show an external transformer. On motors 
with a cover mounted transformer, the secondary leads 
are wired to the motor terminals. (If the transformer 
is not required, remove leads and wire 24V ac directly 
to the motor.) 
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M44H UkMiNALS I AHtl to “U” AND ’*12' 

FIG. 2 -INTERNAL SCHEMATIC DIAGRAM FOR 
THE M445C AND M«4r>Q WITH INTERNAL 
HEATER. 










Fia. 3-INTERNAU SCHEMATIC DIAGRAM FOR 
M445A.B.D AND M845A,C,E. 
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/\pRoviDg Disconnect means and ovehloau hrot tcnoN 
asreouircd. 


FIG. 4-CONNECTION DIAGRAM FOR M445A,B,0 
MODUTROL MOTORS. 



ThCRmCSTaT limit 

control 


^l*RUV IOC disconnect means and overload RNUTICTION as RIUUINCD 


FIG. 7-EXTERNAL CIRCUIT CONNECTIONS FOR 
THE M84SB (WITH INTERNAL HEATER). 


MOTOR 

starter 



/^PROVIDE DISCONNECT MEANS ANO OVERLOAD PROTECTION AS 

wcuuined 

FIG. 8-POWER CONNECTION FOR M445A,B.D 
MODUTROL MOTORS USED TO CONTROL 
AIR DAMPERS. 



FIG. S-CONNECTION DIAGRAM FOR M845AAE 
MODUTROL MOTORS. 
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^ PROVIDE DISCONNECT MEANS and OVERLOAD PR*)TCC T lON AS Rt UUiRED 


FIG. 6-EXTERNAL CIRCUIT CONNECTIONS FOR 
THE M445C (WITH INTERNAL HEATER). 
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/i\ PROVIDE disconnect mEanS AND OvCKLOaD PREOTECTION AS 
REOUiRCD 


FIG. 9-M445C MODUTROL MOTOR CONNECTIONS 
WHEN USED TO OPEN A DAMPER ON FAN 
START. DAMPER CLOSES WHEN FAN 



Aprovioe Disconnect means and overload protection as 
required. 


FIG. 10-POWER CONNECTION FOR THE M845A,C,E 
MODUTROL MOTORS USED TO CONTROL 
AIR DAMPERS. DAMPERS CLOSE WHEN 
FAN STOPS. 
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^ pnovide oiscONNicr means and ovehi.oao pkotection 

ASKtOUINEO 


FIG. 11 -WIRING DIAGRAM FOR AN M44SC MODU- 
TROL MOTOR USED TO CONTROL A PRE- 
HEATER COIL VALVE. 



FIG. 12-WIRING DIAGRAM FOR M445 OR M84l> 
WITHOUT INTERNAL HEATER CON 
TROLLING A PRE HEATER COIL VALVE. 
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'\phOVIOE OISTONNECT means ANUOVEHLOAOPWIICn llM 
ASNtUUINID ..,,4 


FIG. 13-THHEE M445C MODUTROL MOTORS 
UNDER THE COMMAND OF ONE CON- 
TROLLER. 


Alltll IAKT M(TCH 



FIG. 14-AUXILIARY SWITCHES USED IN THE 
M445 AND M84S HAVE COLOR-CODED 
LEADWIRES. 
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FIG. 15-WIRING DIAGRA..^ SHOWING COLOR-CODED LEADS FOR POWER SUPPLY CONNECTIONS. 
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AUXILIARY SWITCHES 

Th« M44S and M64S Modutrol Motors h.ive an aux- 
iliary twitch that can be adjusted to operate at any 
point in the stroke of the motor. See Fig. 16. This 
twitch may be adjusted approximately without running 
the motor by using the following procedure; 

1. Remove the "C" clip holding the drive bracket 
against the spring hub. Take off the drive bracket. Refer 
to Fig. 18. 

2. Remove the 4 screws from the corners of the 
return spring housing and pull the housing and sjxing 
straight out. 

caution ' 

Do not attempt to adjust or loosen the locking 

sciti .V on the differenti.il cam. 



FIG. 16>LOCATION OF AUXILIARY SWITCH IN 
THE M446 OR M84S MOOUTROL MOTOR. 


3. With the motor in the normal position, loosen 
the adjustment . screw for the operational cam. See 
Pig. 17. Using the 10-degree marks on the cam and 
a fixed point such as the cam roller for a guide, rotate 
the earns clockwise (courrterclockwise for 
normally open motors) through an arc equal to the 
number of degrees the motor should travel before 
twitdl operatti. Tighten the opeidtional cam adjust- 
ment screw. 

4. Replace the spring and return spring housing 
using tho A screws removed earlier. 

1) K place the drive bracket and “C" clip. 


ONHaTionaln 

CAN 

UIFIlRlNtlAL / 


^ORCRaTIOHAL can 
AOJU iTNtHT Iflltll 
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FIG. 17-SWITCH CAM MAY BE ADJUSTED TO 
OPERATE THE SWITCH DURING ANY 
PARTOF 1 He STROKE. 



FIG. 18-REMOVING THE RETURN SPRING HOUSING TO ADJUST AUXILIARY SWITCH. 
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CHECSCOUT 


After the installation is complete, check the entire 
system for the following points of operation: 

1. Motor operateti the load properly. 

2. Motor responds properly to the controller. 

15. Motor returns to the starling position when 
power is interrupted. 


DAMPER OPERATION 

STEP1 

Check the entire motor-damper linkage to see that 
the mechanical connections arc secure and properly 
made. Make sure the ball joint on the damper crank 
arm is properly placed to give the required amount of 
travel. 


STEP 2 

Energize the motor and run it to the full open 
position. Check the damper linkage witile the motor is 
running to see that there arc no loose or binding 
connections. 

If the motor does not begin to run, check the con- 
trol circuit for an "open** or **short,*’ the presence of 
p>ower, and the amount of p>ower available at the motor. 
(The voltage at the motor must 1^ at least US percent 
of the rated vohd(jC on the nameplate.) Make sure that 
the maximum net load of the motor is not exceeded. 


STEP 3 

Interrupt the power to de energize the motor and 
allow the spring to return the motor to the Ni.aiituj 
posuton. If the motor does not return, check to see 
that power is actually interrupted and that the return 
load is not exceeding the rated motor load. 


VALVE OPERATION 

STEP1 

Check the entire motorized valve assembly to see 
that the mechanical connections betwemi the motor, 
linkage, and valve are proper and secure. Make sure 
that the linkage is adjusted according to the linkage 
instructions. Leave the cover off the linkage until the 
checkout is completed. 

STEP 2 

Make sure that the load does not exceed the motor 
rating. When using a Q601 Linkage with the motor, 
lubricate the bearing surfaces to prevent excessive 
loading. The valve packing must not be too tight. The 
motor actuating arm must be installed against the 
shoulder of the motor idiaft to prevent ixndiiig at tlie 
connecting linkage bearings. 

STEP 3 

Energize the motor by setting the controller so that 
its contacts close. l*he motor should start and run 
smoothly, and tlie valve stem should move to the op- 
posite end of its stroke. If this is not the case, make 
sure that there is power to the motor. If there is no 
power, check the controller circuit (im* 0])cn or short 
circuits. If the trouble still cannot be found, measure 
the voltage at the source supply. Line voltage must 
be at least 85 percent of the rated voltage stamped on 
ilic nameplate of the motor. 

STEP 4 

I3e energize the motor by resetting the controller 
so Its contacts open, or rentove one of the wires from 
a controller terminal. Spring power should return the 
valve to its normal position. If this docs not happen, 
check the linkage for binding or in the case of normally 
closed valves, check for fluid pressure in excess of the 
close off rating. 

STEPS 

Replace the linkage cover. 


OPERATION 


In an operational circuit, a single^pole, single The brake solenoid is energized, however, and remains 

throw controller (line voltage for M445 or low voltage so as long as the controller is closed. The brake holds 

for M84b) is wired m series with the motor circuit, the motor in the open position until the controller 

When the controllei switch closes, the motor is cner(ji;*ed opens. At this point the brake is released and the spring 

and runs to the end of its stroke. At this point, tlie on the motor returns it to the starting position, 
limit switch is u|xmed and the motor is de energized. 
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TRADELINE MODELS 

Tradtlint modali art Nlactad and packagtd to provida tatt of itoeking, aait ot handling, and maximum raplact- 
mant valut. Tradalina modal tpadficationi ara iha uma at thoia of standard modalt axeapt at notad balow, 

TRADELINE MODELS; ADDITIONAL FEATURES: Tradalina pack with crott 

Q616A Vaiva Linkaga with 80 or 160 lb. tMl-off rafaranea labal and tpaeial instruction thaat. 
forca on vaiva ttam. 


STANDARD MODELS 


MODEL: Q618A Vaiva Linkaga. 

STROKE; 3/4 inch [19 mm], fixad. 

SEAL-OFF FORCE ON VALVE STEM: SO or 160 
pounds. 

VALVE BONNET SIZE: 1-3/6 inchat [36 mm). 
TEMPERATURE RATINGS: Limitad only by tampara- 
tura rating of vaiva and motor. 


WEIGHT; 3-1/2 pounds. 

MOTOR REQUIRED: 

160pound>M944, M644, M941. 

80pound-M94S, M445, M645, M934, M634. 
h^OR STROKE; 160 dagraat-normally open or nor- 
mally elotad. 

DIMENSIONS; Saa Fig. 1. 


LINKAGE REPLACEMENT INFORMATION: 


OLD LINKAGES 

TYPICALLY USED ON- 

REPLACEMENT LINKAGES 

VALVE 

SIZE IN INCHES [NNM] 

STANDARD 

TRADELINE 

Q465C and 0601 D 

vsoil 

1 1/2-3 (12.5-761 

0618A10(» 

0618A1024 

V6013 

1/2-3 (12.5-76) 

0618A1008 

Q618A1024 

V6047« 

1-M/2 125.5-381 

0601 K 1003 

— 

^ V6047 

. _2 (51J_ 

061 8A 1008 

0618A1024 

V50519 

21/2*6 [63.5-152.51 

0601 K 1003 

- 

Q4550 

V5011* 

4-6 1101.5-152.51 

0601 E 1000 


■' V60130 

4-0 [101.5-152.51 

0601 El 000 


Q45SE and 0601 H 

VSOlia 

4-6 [101.5-152.51 

0601 F 1009 

• 

V5013« 

4-0 [101.5-152.51 

0601F1009 


0445P and 0601 G 

V5011 

1/2-3 [12.5-761 

Q618A1016 

061 8A 1032 

V5013 

1/2-3 [12.5-761 

O618A1016 

0618A1032 

V60479 

1-1-1/2125.5-381 

0601L1002 

- 

V5047 

2(511 

O618A1016 

Q618A1032 

V 5051 a 

2-1/2-6 [63.5-152.51 

0601L1002 

- 

0455G 

VSOlia 

1/2-3 [12.5-761 

0601M1001 

Q601M1019 

V5013* 

1/2-3 [12.5-761 1 

OC01M1001 

Q601M1019 


*See Q601 Spcciticaiion Sheet, 71-92138. 


(conKmu'rf on J) 


ORDERING INFORMATION 

WHEN ORDERING REFER TO THE TH ADELINE CATALOG OR PRICE SHEETS FOR COMPLETE ORDERING 

SPECIFICATION NUMBF.H, OR . . . 


SPECIFY- 

ORDER FRCMI- 

1. MODEL NUMBER. SPECIFY TRADELINE. 

1. YOUR USUAL SOURCE. OR 

IF DESIRED. 

2. HONEYWELL 

. 2. SEAL-OFF FORCE. 

1885 DOUGLAS DRIVE NORTH 

MINNEAPOLIS, MINNESOTA 55422 

(IN CANADA-HONEYWELL CONTROLS LIMITED 


740 ELLESMERE ROAD 

‘ f ' -f ’ , 

SCARBOROUGH, ONTARIO! 

f * t ■ • ■ V 

INTERNATIONAL SALES AND SERVICE OFFICES 


IN ALL PRINCIPAL CITIES OF THE WORLD. 
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FIG. 1-^0618 IMSTALLATIOM DfVFNSfOMS, IN IN 
ONES iMttUMLTERS SHOWN IN 
BRACKETS!. 


FIG. 2-INTERNAL FARTS OF THE 0611^ VALVE 
LINKAGE. 
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VALVE. 

COIMIMECT VALVE STEM TO LINKAGE 


NORMALLY CLOSED MOTORS 

1. Place a heavy duly ioiewdriver under the linkage 
ylide and into the slot in the back of the linkage (Fig. 5). 

2. UiO the i.crewdriver as a lever to force tlie slide 
mechanism up (compressing the tension relief spring) 


After installation has been completed, the motor 
linkage, and valve should be checked ioi the following 
pomts of operation. 

1. Motor should be free lo run through its complete 
stroke. 

2. The linkage should work freely without binding. 

3. The valve must close olf Mghily at the bottom of 
its stroke (Ix)th ends of stroke for 3-way valve). Check 
for al least 1/32 | .8 inrn| deflection of the roller bracket 
in closed position (Fig. 6). 

Refer to the motor instructions for motor checkout 
procedure. 

LUBRICATION 

The Q618 Valve Linkage v/as lubi icaled at the factory 
amt should reijuire no additional lubric<ilion at the tiine 
of insLallation. For optimum performance, the slide 
mechanism rollers may Ijc lubricated yearly with a good 
■ trade of cup giease. 


until the stem button clamp can be fully inserted into 
its slot. 

3, Replace and tighten the stem button clamp screv/. 

4. Replace the cover on the valve linkage. 

NORMALLY OPEN MOTORS 

1, Place a heavy duly screwdriver between the ;lidc 
mechanism and the top of the linkxuje frame. 

2. Use the screwdriver as a lever to force the slitle 
mechanism down until the stem button clamj) can hi* 
fully inserted into its slot. 

3. Replace and tighlcii the stem button clamp screw. 

4, Repbee the cover on the valve linl^ige. 



1 . ■ i 

FIG. 5- THE STEM BUTTON CLAMP FASTENS THE 
VALVE STEM TO THE LINKAGE SLIDE 
MECHANISM. 



FIG. 6-FOR TIGHT CLOSE-OFF, THE ROLLER 
BRACKET ON THE LINKAGE MUST BE 
DEPRESSED AT LEAST 1/32 INCH [.8 MM! 
AT THE END OF THE MOTOR'S STROKE. 


CHECKOUT 
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THK R7412 DIFFERENTIAL TEMPER- 
ATURE CONTROLLER PROVIDES AUTO- 
MATIC CONTROL OF CIRCULATING 
PUMPS, VALVES, DAMPERS. MOTORS, 
AND OTHER ACCESSORIES USED IN 
SOI*AR ENERGY SYSTEMS. 

□ All mocielhi contain a .solid state dif- 
ferential temperature controller. 

□ R7-11 2B,C include freeze protection. 

G R7412D,E include overtemperature 
protection. 

□ R7412F includes freeze and over- 
tempciature protection (field adjustable), and 
an auxiliary relay driver. 

[j Plucj-in resistors perinit changing on 
and o!T temperature differential and adapt* 
HUj R/dl2 !ur single function tetnperature 
control. 

a K7‘112B-E overtemperature and freeze pro- 
tection set points are selectable for factory 
setting, but are not field adjustable. 

r.’ Uses one or two C773 Temperature 

Sensr)i s. 

Sepal ate sensors are not required for freeze 
and/ur overtem[)erature protection. 




L 
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SPECIFICATIONS 


IMPORTANT 

THE $PECIFICATIONS CIVEF* IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES. 
THEREFORE, THIS UNIT MAV NOT MATCH THE LISTED SPECIFICATIONS EXACTLY. ALSO, THIS PRODUCT IS TESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR- 
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED. 


TRADELINE MODELS 

TRADELINE MODELS are selected and packaged for ease of stocking, ease of handling, and maximum replace- 
ment value. TRADELINE specifications are the same as those of standard models except as noted belov/. 

TRADELtNE MODEL A S/AILABLE: TRADELINE FEATURES: 

• Includes freeze and overtemperature protection 

R7412F Differential Temperature Controller. and an auxiliary relay driver. 

• TRADELINE Pack with cross reference label. 


STANDARD MODELS 


MODEL 

DIFF.TEMP. 

FREEZE 

OVERTEMPERATURE 

AUXILIARY RELAY 

CONTROL 

PROTECTION 

PROTECTION 

DRIVER 

R7412A ^ 

Ytis^ 




R7412B 

Yes'* 

Yes‘'fl 



R7412C 1 

Yes** 

Yes*-'*' 


Yes^ 

R741^7 ' 

Yes** 




R7412E 



Y^ijCd 

Ye$c 

R74 12 FI 

Yes‘‘ 


Yeshed 

YesC 


^Internal relay energizes. ^Internal relay de-er^ergizes. ^Auxiliary relay energizes. ^Protection setpoint is factory fixed. 


47 F { 3, 6, or 8 C J , but it is factory fixed. 

R7412F has field adjustable settings at 37, 42, or 
47F13.6, orSC]. 

Freeze differential -3 F f 1.7 C 1 . 

Overtemperature Protection - 

R7412D,E set point may be specified at 5 F 
[3.2 C] increments from 140 to 190 F [60 to 
88 C I , but it is factory fixed. 

R7412F has field adjustable settings in 5 F [3.2 C| j 

increments from 140 to 190 F |60 to 88 C]. j 

Overtemperature differential -10F(5.5C|. I 

(continued on page 3) 1 
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OHDERir^G INFORMATION 


WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER. OR SPECIFY- 3 p,otection (R7412B.C) or overtemperature 

1. Differential Temperature Controller order protection (R7412D,E) set point desired, 

number. 4. Immersion well order number, 

2. Temperature Sensor order number (two 5. Accessories, if desired, 

required). 6 . Optional specifications, if desired. 

IF YOU HAVE ADDITIONAL QUESTIONS. NEED FURTHER INFORMATION. OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES. PLFASE WRITE OH PHONE: - 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2, RESIDENTIAL DIVISION CUSTOMER SERVICE ’ * 

HONE YWEL L INC.. 1085 DOUtiLAS DRIVE NORTH ‘ - 

MINNEAPOLIS. MINNESOTA 55422 (012) 542-7500 

(IN CANADA- HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD. SCARBOROUGH. ONTARIO M1P 2V9) 
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 


temperaturf: setting ranges: 

Control Range-0 to plus 210 F (minus 18 to plus 
99 C I as defined by temperature of low tempera- 
ture sensor. 

Differential Temperature Controller- Adjustable ON 
and OFF differentials from minus 10 to plus 40 F 
I minus 5.6 to plus 22.2 C], Factory-set at 18 F 
j ) 0 C I temperature difference ON and 3 K 1 1 .7 C | 
temperature difference OFF. Plug-in resi.stors vary 
settings (see Table 1, page 7). 

Freeze Protection- 

R7412B,C set point may be specified at 37, 42, or 
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ELECTRICAL RATINGS; 

Input VolUge- 1 20 V ac, 60 Hz. 

Load Ralay Contacts- 

1 N.O. Pola-10 AFL/60 ALR at 120V ac. 

1 N.C. Pole-125 VA at 120V ac. 

Auxiliaiy Relay Drive-5 VA maximum at 24V ac, 

60 Hz. 

Power Consumption-? watts maximum. 

AMBIENT TEMPERATURE RANGE : 

Controller- plus 20 to 115 F [minus 7 to plus 46 C]. . . 

Temperature Sensor-Minus 50 to plus 450 F [tninus 
46 to plus 232 CJ. 

MOUNTING: 

Controller-two screw holes in opposite corners of 
case. Mounting screws not included. 

Electronic Temperature Sensor-Sensor is availaUe 
for mounting with clip or has a flattened end 
with a mounting hole. Tank sensor mounts in an 
immersion well. See ACCESSORIES. 

WIRING CONNECTIONS: 9 screw terminals. Abo, 2 

leadwires on R7412C,E,F. 

DIMENSIONS: See Fig. 2. 



FIG. 1-TANK SENSOR INSERTED IN IMMERSION 
WELL. 


AUXILIARY RELAYS: 

R856A Fan Centers - 

Line voltage spst and spdt switching. 

Low voltage terminal strip for wiring thermo- 
stat and high side panel. 

R6225A Fan Relay - spdt switching, one double 
throw contact. 

R8225B Fan Relay-spst switching; normally open 
contacts. 

R8225C Fan Rclay-dpst switching; one normally 
open and one normally closed contact. 

R8225D Fan Relay-dpst switching; one normally 
open m.iin and one normally open auxiliary 
pole. 

OPTIONAL SPECIFICATIONS: 

Indicator Light- indicates when pump or fan are 
operating. 

Auto-Off-On Switch-manual override switch which 
permits automatic operation of the controller 
or allows the controller to be switched directly ON 
and OFF. Switch does not affect the operation of 
the auxiliary relay in R7412C.E, and F. 



FIG. 2-R7412 MOUNTING DIMENSIONS IN INCHES 
[MILLIMETRES IN BRACKETS). 


B-53 


60-2305 -2 



ACCESSORIES; 

C773A Temperature Sensor. Single sensor mounts in 
storage tank with immersion well or on collector 
with mounting clip. 

C773B Tem|K»rHiure Sensor. Double sensor mounts in 
storage tank with immersion well or on collector 
with mounting clip. 

. C7T6C Temporal lure Sensor. .Single sensor has flat- 
tened end with mounting hole for collector in- 
stallation. 


C773D Temperature Sensor. Double sensor has flat- 
tened end with mounting hole for collector in- 
stallation. 

Immersion Well-for mounting sensor in storage tank. 
See immersion well table and Fig. 1. 

Remote Sensor Wiring Compartment -mounts to im- 
mersion well. Part Mo. 111892F. 



WELL DIMENSIONS 1 

, . - - 1 


SELECT WELL MATERIAL AND 
ORDER NUMBER BELOW . 


INSERTION ! 

LENGTH ! 

INSULATION 

LENGTH 

COPPER 

STAINLESS STEEL 

in 

j min 

ill ! mm 

1/2NPT 

! 

3/4 NPT 

! 1/2 NPT 

3/4 NPT 

3-3/8 

• 85.7 

1 - 1/2 : h 



121 371 B 

121371E 

1213711- 

3-3/8 

H‘5,7 

M/2 ! ' 



121371Ka 

i 

- 

3 3/B 

85 7“ 

r 3 - - -j- - ■! 

: 121371L 


121 371 M 

1 ' 1 

i ■■ 1 


5 3/8 

i «r,.7 ' 

■ 4 ■ : '■ ■ !' 



1 1 ? 2 b‘)r>n‘'> 1 

[• 


33/8 


‘1 ' ! 

^ n’?;)b4A>i 


; l22G55Ai' J 


1 

G 

' lSi7.4 I 

’m;4‘'| '3LH ; 

1 n 


1 




[jl.i-itic sift'vc on insertion woH. 


?;\’STA'J..ATIOW 



1. !n;.li»llei must be a trained, cxt) 0 !U‘ncod service 
n'chmci.m. 

2. Disconnect power sui)ply before connecumj 
wn iiK|. 

'5 Caiducl iliuiou'jh checkout when iiisulDtiun 
ib comploie. 


IMPOHT ANT 

Do I'lOT inoimi collector senv>i to collector I Und 
f !i tnin !'i. I U'O . i sen:, or liuin rxd eiiK* tem(‘eiitl ui e 
. whii'li m.»y 1}C l ucoimn'ied v;bcn tin; 

f hU' 1 : li.MUirl > .iie 

I 


MOUNTING CONIROLLfrn 

Doi;L.cn the c -vti setew .Uhl remove the Ci»vei . 
Loc.ile !l:C coiUi oiler ca;,i.’ on anv conv'nM'nt iDt 
btiihicc ne.ir ihi? •iiailaloi oi .h'f.t.je (.uiK. /\!!;bi'Mi 

If inpei iCiie at sh-ni’-i tii-? ex<'«‘d ' 

I-io C I hecnie thi; (-oriiit !h i D'.nie iht' .’ ni iiinlmn 
h;'!t‘S lied in jpj’osiu' ooinf!:. (.>1 Itu: o.e.' iin.i 
mruntiiMi M:sew. {n.:\ inclmlcd ). 


MOUNTING TEMPERATURE SENSORS 

Mount tank sensor and iinntersion well as follows: 

1. Drain system fluid to a point below the sensor 
filling. (Refer to ^‘i(J. 1.) 

2. Screw the well into the thre«idcd fitting. Use i\n 
approved f)ipe dope or Teflon l.ipc to seal the threads. 

3. Refill system and check for Ic.iks. 

d. Insert the sensor probe into I lie immersion well 
until it bottoms, 

h Attach retainer clamp over groove on well spud. 
I'll Wiles m cl. mil) ‘poove .md lightly lighten sciow. Do 
not over tighten. 

Mount rollceior sensor according to the collector 
maimtactmeis le cut nmend.it ions. l-’astOn the sensor to 
tin? panel with a No. 8 or 10 sciew (log. 3). Do NOT 
minjni ( oflt'i ior srnsor to inllvnor tlmd i h.uuirls. 
Do n'»l t'XLVi.’d ambu'ut temperature ratings. 



M(; 3 MOUNTING THE C773 TEMPERATURE 
SINSOR. 





WIRING 

All wiring must comply with applicable codes 
and ordinances. The R7412 can be used for numerous 
applications in solar energy systems. Refer to Figs. 4 
through 7 for typical examples of R7412 hookups. 
Also, the OPTIONAL APPLICATIONS section depicts 
the R7412 using only one temperature sensor. 

The temperature sensors are wired to the controller 
through the 1/2 inch knockout for conduit in the top of 
the controller case. Wire the power supply, relay contacts, 
and auxiliary relay driver using the three knockouts for 


1/2 inch conduit in the bottom of the controller case 
(Fig. 1). 

If the amount of sensor cable used exceeds 100 feet 
[30.5 m], use No. 14 wire and grounded metallic 
conduit or two conductor shielded cable. Connect the 
shield to ground at the controller. Grounded metallic 
conduit and shielded cable (such as Belden 8762 or 
equivalent) minimizes possible radio frequency signal 
interference. 

111892F Remote Sensor Wiring Compartment is 
available for tank sensor wiring (see ACCESSORIES). 



FIG. 4-USING THE R7412A,D WITH A SOLAR WATER HEATER. 
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FIG. 6-INSTALLING THE R7412C IN A SOLAR HOT WATER HEATING SYSTEM. 










ADJUSTMENTS AND CHECKOUT 


DIFFERENTIAL TEMPERATURE 
SELECTION 

The control settings may be adjusted by changing the 
ON and OFF plug*in resistors (see Fig. 8). The R7412 is 
factory*set for pull-in at 18 F |10 C] temperature 
difference with a 4750 ohm ON resistor. Dropout is set 
for 3 F [1.7 Cl temperature difference with a 9760 ohm 
OFF resistor. 

To change either setting, refer to Table 1 to select the 
resistor(s) needed. See Fig. 9 to prepare resistor for in- 
stallation. Remove the old resistor and plug in the re- 
placement. Be sure the correct resistor is inserted in the 
proper position. Use 1/8 watt, 1 percent resistors, avail- 
able locally. 


OUFtRlNTlAW 



K/ai 

I ih«t I ituv 

I Mt NTS 
({ Hr* t Hid 
t MM 


1 HU /L 
fHOlfCTluN 
btl KOiNf 
5lLi(.TiON(H40j 


hi LlCTiONlNfi. 


FIG. 8-ADJUSTMENT COMPONENTS OF THE 
R7412. 

I 



FIG. 9-PLUG-IN RESISTOR PREPARATION. DI- 
MENSIONS IN INCHES [MILLIMETRES IN 
BRACKETS!. 


TABLE 1--ON, OFF DIFFERENTIAL 
TEMPERATU RE CONT ROL 


FOR 

TEMPERATURE 

DIFFERENCE 

OF; 

USE RESISTANCES 
BELOW FOR 
ON OR OFF 
RESISTORS 
(IN OHMS) 

F 

C 

-10 

• 6.0 

27500 

- 5 

- J.O 

15400 

0 

0 

11500 

1 

0,6 j 

11000 

2 

1.0 

10500 

3 

1.7 

97G0 

4 

2.2 

9310 

5 

3.0 

8870 

6 

3.3 

8250 

7 

4.0 

7870 

8 

4.4 

7500 

9 

5.0 

7150 

10 

6.0 

6810 

12 

7.0 

6340 

14 

8.0 

5020 

16 

9.0 

5230 

18 

io;o 

' 4750 

20a 

~ 11.03. 

4220a 

25 

14.0 • 

3320 

30 

17.0 

2430 

35 

“ fo.o 

1750 

40 

22.0 1 1210 


‘■^Maximum OFF setting must not exceed 20 F [11 CJ ; 
resistor value must be greater than 4220 ohms. 


R7412F FREEZE PROTECTION 
TEMPERATURE SELECTION 

Freeze protection setting is adjusted by changing the 
freeze protection plug in resistor, R40 (see Fig. 8), The 
R7412 freeze protection is factory-set at 37 F [3 C], 

To change the setting to 37 F 1 3 C |, simply remove 
the freeze protection resistor and leave it open 
circuited. For a setting of 42 F [6 C], install a 110 
kilohm resistor using the resistor preparation indicated 
in Fig. 9. Use a 4B.7 kilohm resistor to change the 
freeze protection setting to 47 F (8 C| . 

R7412F OVERTEMPERATURE SETTING 
SELECTION 

Overtemperatuie protection setting may be adjusted 
by changing the ovenernperature protection resistors, 
OTl (R4l)and OT? (R2C)) (see Fig. 8). The R741 2 over- 
temperature limit is factory -set at 140 F [66 C) . 

To change the setting, refer to Table 2 to select the 
resistors needed. Sec Fig. 9 to prepare resistor for in- 
stallation, Remove the old overtemperature resistors and 
insert the correct resistor in the proper position. Use Ho 
watt, 1 percent resistors, available locally. 
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TABLE 2-OVERTEMPERATURE CONTROL 


FOR 
OVER. 
TEMPERA- 
TURE 
LIMIT OF: 

CHANGE 
RESISTOR 
OT1 (R41) 
TO: 

(OHMS) 

CHANGE 
RESISTOR 
OT2 (R26) 
TO: 

(OHMS) 

F 

C 

140 

60 

11,800 

174,000 

145 

63 

16,900 

113,000 

150 

66 

19,100 

61,900 

155“1 

^68 

22.100 

44.200 

160 

71 

25,500 

33,200 

165 

74 

30,900 

27,400 

170 

77 

38,300 

23,200 

175_ 

79 

5l300_ , 

20.000 

180 

82 

78,700 

17,800 

185 

85 

154,000 

15,800 

190 

88_^ 

Open 

14,300 


ADJUSTING FUNCTIONS OF THE R7412F 

Refer to Fig. 8 for the location of the components 
which can be removed to change the function of the 
R7412F. 

The R7412F can be modified to provide freeze 
protection through the internal relay, the auxiliary relay, 
both the internal and the auxiliary relay, or neither. 
Diodes CR9 and CRll control these types of freeze 
protection. If both CR9 and CRll remain in the con- 
troller, the internal relay will be energized as well 
as the auxiliary relay. Removing CR9 disables the 
internal relay; clipping out CRll disables the auxiliary 
relay. When both CR9 and CRll are taken out, the 
ftceze protection feature of the R7412F is completely 
disabled. 


Usually, CR9 or CRll is removed to provide freeze 
protection which is operated by either the internal 
relay or the auxiliary relay, but not both. 

Also, the R7412F may be adjusted to give over- 
temperature protection through the internal relay, the 
auxiliary relay, both the internal and the auxiliary relay, 
or neither. Diodes CRlOand CR12 control these types of 
overtemperature protection. If both CRIO and CR12 
remain in the controller, the internal relay will be de- 
energized and the auxiliary relay will be energized. 
Removing CRIO prevents the internal relay from locking 
out the pump during overtemperature; clipping out 
CR12 disables the auxiliary relay, if both CRIO and 
CR12 are clipped out, the overtemperature protection 
capabilities of the R7412F are completely disabled. 

Normally, CRIO or CR 12 is clipped out to give over- 
temperature protection through the internal relay or 
auxiliary relay, but not through both. 

In most cases the auxiliary relay is used for freeze 
protection or overtemperature protection, but not both. 
Therefore, CRll or CR12 is usually removed when 
modifying the R7412F, 

To convert the R7412F to models R7412A, B, C, D, 
or E use Table 3. 


TABLE 3-R7412F ADJUSTMENTS 


TO CONVERT 1 

CLIP 

LEAVE 

R7412FTO: 

OUT: 

IN: 

R7412A 

CR9, CRIO, 
CRll, CR12 

> 

R7412B 

CRIO, CRll, 
CR12 

CR9 

R7412C 

CR9, CRIO, 
CR12 

CRll 

R7412D 

CR9,CR11, 

CR12 

CRIO 

R7412E 

CR9, CRIO, 
CRll 

CR12 


OPERATION AND CHECKOUT 


OPERATION 

The controller relay contacts make when the differen- 
tial temperature is greater than the ON setting and 
breaks v/hen the temperature difference is less than the 
OFF setting. 


CHECKOUT 

Check control for proper operation as follows: 

1. Di:.connect low temperature terminal, jumper low 
temperature and common terminal. Relay should pull in. 


2. Remove jumper. Relay should drop out. 

Observe system operation for one automatic cycle. 
Make certain that system comes on and turns off in 
response to the R7412 Differential Temperature Con- 
troller. Check for proper operation of freeze and over- 
temperature protection and of controlled equipment 
such as circulators and valves. 

Shorting out the high and common terminals will 
simulate a freeze condition. 

Shorting cut the common and low terminals will 
simulate an overtemperature condition. 


H-58 







OPTIONAL APPLICATIONS 


In addition to tht differentia! tem|)erature control, 
the R7412A can serve as a sinylc function temperature 
controller such as a high temperature limit or an 
Aquastat. Hie R7412A is adapted to these functions by 
changing the ON and OFF resistors and the sensor 
connections. When changing functions, use 1/8 watt, 1 
percent resistors, available locally. 

Use tht following procedures to change the factory- 
set differential temperature controller to a single 
function temperature controller as indicated in 
Figs. lOandll. 

1. Remove cover. Remove the OFF resistor and re- 
place with an 11,500 ohm resistor according to resistor 
preparation shown in Fig. 9. 

2. To adjust the temperature differential, remove 
the ON resistor and select a resistor value according to 
Table 1. Install the selected resistor. 

3. To adjust the temperature setpoint, select a 
resistor value according to the graph in Fig. 12. 
Connect the selected set|X)int resistor to the low 
temperature and common terminals for make on 
temperature rise control (Fig. 10). Comieci to high and 
common terminals for make on ternperattue iail. 

4. Wire the sensor to the higlt ti*mpeiature and com- 
mon terminals for mako on tciiip< t.uurc rise; wire the 
sensor to the low temperature and common terminals on 
temperature fall. 

5. Check the resistors for proper location and value. 
Replace the cover. 
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FIG. 11-SINGLE FUNCTION SET POINT CONTROL. 
CONTROL MAKES- ON TEMPERATURE 
FALL TO SET POINT MINUS DIFFEREN- 
TIAL. BREAKS ON TEMPERATURE RISE 
TO SET POINT. 


h 

V- 



FIG. 10-SINGLE FUNCTION SET POINT CONTROL. 
CONTROL MAKES ON TEMPERATURE 
RISE TO SET POINT PLUS DIFFERENFIAL, 
BREAKS ON TEMPERATURE FALL TO SET 
POINT. 



FIG. 12-R7412A SINGLE FUNCTION TEMPERA- 
TURE SET POINT. CHOOSE A RESISTANCE 
ACCORDING TOTHEDESIREOSET POINT 
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THET675 ANDT678 TEMPERATURE CON- 
TROLLERS REGULATE THE TEMPERA- 
TURE OK AIR OR LIQUIDS IN DUCTS. 
PIPES. TANKS, AND BOILERS. TYPICAL 
USES INCLUDE CONTROL OF DAMPERS 
AND VALVES IN HEATING. COOLING. 
OR HE/vriNG-COOLlNG SYSTEMS. 


D T675A has 1 single*pole, double-throw 
(spdt) switch that breaks R'B and makes R-W 
at the set point on a temperature rise. 

a T675B has 1 single-pole, single-throw (spst) 
switch that breaks at the set point on a tem- 
perature tall, and requires manual resetting. 

□ T678A has 2 single-pole, double-throw 
(spdt) switches that operate in sequence. The 
right switch breaks R-B and inake.s R-W at the 
set point on a temperature rise. The left switch 
breaks R-B and makes R-V/ if the temperature 
continues to rise through the interstage 
differential. 

G T675y\ models available with an adjustable 
differential. 

U T675A and T678A have set point adjust- 
ment knob on front of ca.se. 

n T675B has manna! reset button on front of 
case. 

O Capillary tubing allows remote mounting of 
sensing element; models available with various 
lengths. 

(J T675A and T678A models available with a 
fast-response sensing element. 

C3 Controller can be mounted in any position. 

n Mounting accessories available for all 
applications. 


J.Q. 

MLV. 778 (.081 

# 
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SPECIIFDCATIONI 


' ' ■■ ■■ — IMPORTANT " - - - ..I 

THS SPiCIPICATIONt OIVCN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUPACTURINO TOLBRANCiS. 
THSREPORi, THIS UNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY. ALSO. THIS PRODUCT ISTISTEO 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, ANU SOME MINOR DIFFERENCES IN PERFOR- 
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED. 


TRADELINE MODELS 

TRADELINE modtli ar« icl<ct«d and packagtd to provida tatt of nocking, mm of handling, and maximum 
raplaearoant valua. TRADELINE modal ipecificationf are tha sama at thoM of standard modalt axcapt at notad 
balow. 


TMDiUNB MODUS AVAILABLE: 

T67ik and 1^78A Tamparatura Controllert>iaa 
Tabla 1 for TRADELINE models available. 
CAPILLARY: S faat (l.S matrat] long, coppar 
(axcapt 1 T675Amodal witha 20 foot [6.1 metra] 
capillary). 


MODEL 


TRADELINE FEATURES: 

• All TRADELINE Modalt induda a 107324A 
Capillary Holdar, axcapt thoM with a fast- 
rasponta santing alamant-which induda a 
131 524 A Capillary Holdar. 

•TRADELINE pack with cross rafaranca and 
special innruction diaat. 


TABLE I-TRADELINE MODELS AVAILABLE 


OPERATING 
TEMPER ATUR£ 

DIFFERENTIAL RANGE (SCALE RANGE) 


MAXIMUM 
SAFE BULB 
TEMPERATURE 


T675A 
(1 tpdt 
twitch) 


Adjustable 3 to 10 F 
(1.7 to 5.6 Cl 


Adjustable 3.6 to 1 2 F 
[2.0 to 6.7 Cl 


Fixed at 1 F (0.6 Cl 


Each switch: 

Fixed at 3 F (1.7 C) 
Interstage: 

Adj. 3 to 10 F 
(1.7 to 5.6 Cl 


Oto 100*'** 


160 to 260 


55 to 175* 


Oto 100 


Oto 100* 



13 tc 79 


•18 to 38 


T678A 

(2ipdt 

switches) 


*TRAOELINE modal also available with a fast-response sensing element, including a 1 31 524A Capillary Holdar. 
**TR ADELINE model also available with a 20 foot (6.1 inetie] copper capillary. 



125 

53 

280 

138 

200 

93 

125 

62 

> 

125 

52 

200 

93 


OnDEEflililG IlLfFORMATION 


WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRAOELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 4. Capillary length and material. 

1. Order number; specify TRAOELINE model, 5. Fixed or adjustable differential on a T675A. 

if dusired. G. Differential range on adjustable T67SA and 

2. Operating tamparatura range (scale range). T678A models. 

3. Standard sensing bulb or fast-response sensing 7. Replacement parts, if desired, 

element (if available). 8. Accessories, if desired. 

IF VUU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
FHOPUCTS OR SERVICES, PLEASE WHITE OH PHONE; 

1. YOHH LCX:aL HONEYWELL RESIDENTIAL DIVISION SALFSOFFICE (CHECK WHITE PACES OF PHONE OIRICTORYI. 

2. HI SIIIENTIAL DIVISION CUSTOMER SERVICE 

HOr.UVWELL INC., 1BBS DOUGLAS DRIVE NORTH 
t^INNlAI'OLIS. MINNESOTA S!i422 (G12I b42-7S00 

(IN CANADA-HONEYWELL CONTROLS LIMITED. 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO MtP 2V9I 
IN rERNAIIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 



























STANDARD MODBLS 


MODELS ( 4 U 0 rcftr to Tiible II); 

T675A Temperature Controller-spdt switching to 
make or break a circuit on a temperature change; 
fast^response models operate approximately A times 
faster than standard models. 

T675B Low Limit Temperature Controller -spst 


switching to break a circuit on a temperature fall, 
must be manually reset. 

T678A Temperature Controller- 2 ipdt switches 
operate 7. independent circuits in sequence, hiu- 
rcspotise models operate approximately 4 limes 
Lister than standard models 


TABLK 11 STANDARD MODELS AVAll.AbLE 


MODEL 

SNAP- 

ACTING 

SWITCHES 

DIFFERENTIAL* 

OPERATING 
TEMPERATURE RANGE 
(SCALE RANGE! 

MAXIMUM 
SAFE BULR 
TEMPtRAIURE 



F 

C 

r T 

C 



Adjust aljli! 

3 lu 10 

(1.7 to 5.6 Cl 

OtolOQC 

•1 0 to ^ 38 


52 



160 to 260 

71 to 127 

2U0 

130 


one 

Adjust afili; 





T675A 

3.8 to 12F 

56 to 175 c 

13 to 79 

200 

93 


5 1 xlt 

l7.0toG.7 Cl 







Fixed at 
1 F I0 6CI 

Oto 100 

•18to 4 38 

125 

"62 



5b to 17b^ 

13 to 79 

206 , 

83” 



100 to 2G0 

71 to 127 

280 

138 

T675B 

one 

_$pst j 

1 Manual reset*' 

1 

30 to 50'- 

1 to 4 to 

125 

52 


i 

1 j 

i 

1 1 

Each switch; 

Fixed at 3 F (1.7 Cl 
Interstage 

Qio 100 

■ 

18 to 4 38 

125 

52 

i 


i : 

Ailjii stable 



1 

' j 

i 

T678A 

I 

two 

3 to to 1 
l1.7tob.6Cl 

160 10 260 

71 to 127 

280 1 

138 

sixlt 

E.icti iwiitir 

1 iM-.l .It :t.(i ( (?.0 Cl 
Intel !.ia<ii:'. 

Oto 100 ’ 

•18 to 4 38 

125 

1 52 



i 

Adiust.ililu 



1 r— , 

■ 


1 1 

! ) 

i 

.1 ti 10 12 F 
(;> 0tii(i.7 Cl 

55 to 175 

13 to 79 

! 

1 200 

1 

93 


*A(I ddferentuils are subtractive cucein for ifie TG/5B (wtiich has mamial leset) and the mlerstaijc differential 
on T678A models. 

^TemtHJraturu should rise lOrferjiees F (5 F. deijii-i.s C! above the set fiotiU Iwfure resettintj. 


^ Model available witti dual scale {mark«?d m t otfi Fahrenheit anil Celsius!. 

^Model available with a fast icsiHmi*. sen element, indudiiuj a 131S74A Capillary Holder. 


^Factory set and locked at 37 F |3 Cl . 

^ Smsimj element »s a 12 ft 13 7 ml aver a<|imj efrment on l‘i 
ELECrKICAl, RATINGS: 

T67bA niuduls with adjustable differential and T678 A : 

~ _ " Z ^Tl 26 \/ ’ 240 V^^^ 

Full Load Amp | 8.0 ! b. 1 

Locked Rotor /Tmf) ’ 48 0 30 G 

T675A models with fixed ditfcrcntial 1 2b VA at 
120/208/240V ac. 

T67bB-12G VA pdoi duty up to 240V ac. 

1‘678A maximum connected load 2000 VA. 
OPERATING TEMPF 1!ATUHK RyvNCE (SCALE 
RANGE) See Table!!. 

Dir KEKKNTIAL See Table II 


I* end of a 10 ft (3.0 m! copper capillary. 

ADJUSTMENTS: 

Set V umi (Operating Temperature): 

To/bA and T6V8A adjustment knob on dial on 
on front of controller. 

T67S13 screwdriver slot in center of dial (cover 
must 1 h? removed). 

Differential (cover must be removed): 

Tb/bA models with adjustable differential -adjust 
ment dial on snap-acting switch. 

T678A interstage differential ^ star wlieel on left 
side of chassis. 

MAXIMUM AMBIENT OPERATING TEMPERATURE 
(CONTROLLER CASE): 125F[52Cj 

(cotUitiited on page 4 > 
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MAXIMUMSAFE BULB TEMPERATURE: Sm T«bl« II. 
TEMPERATURE SENSINC ELEMENT; Standard ale- 
mant it a liquid-filltd, ttmota bulb. Somt modcli 
ait availabla with a fait^retponta, liquid-filltd, coiltd 
eapiUaiy tiamant which taducai raiponia lima to 
approxinataly 1/4 that of tha itandard bulb. 
SENSING BULB SIZE: 

Laii9th>4-3/16 inchat [ 106.4 mm ) ; 

Diamatar- 1 /2 inch ( 1 1? mm ] . 

MAXIMUM SENSING BULB PRESSURE; SO pti 1 344.7 
kPa] (or dtraet immariiwi. 

CAPILLARY LENGTH AND MATERIAL; 

T67SA and T678A tiandard modali-S ft |1.S m] 
coppar,or20ft[6.1 m] eoppar. monal, or itainlait 
ttaal. 

T67SA and T678Afatt>rafpMitamodaIt-S ft ( 1.5 m] 
eoppar eapaiaty with a coiltd tansinq clamant on 
tha and; ictiiiAq alamant it coiltd 1/8 inch (3.2 
mm) tubing, M/2 inehat (38.1 mmj diamattr 
X 5 inehat (127 mm] long. Tha coil may ba 
ttratehed to approximataly 10 inehat [25<1 mm]. 
T67SB-10 ft (3.0 m] eoppar. 

CAPILLARY HOLDER; 107324A included with 
TRADELINE models (axcapt fast-ratponse modaU). 
131S24A includad with all fast rctponsc models. 
WIRING KNOCKOUTS; Two, 7/8-inch |22.2 mm] 
diamatar knockouts for 1/2 inch conduit (1 in the 
top and 1 in tha bottom). 

CONTROLLER MOUNTING; /Vny position; 3 screws 
through slotted holes in back of case (Kig. 1 ). 
SENSING BULB MOUNTING: 

In air (liKri>-cu]iillary holder (Figs. 2 and 3). 

In boilers or storage tan ks^ immersion well (Fig. 4) 
or capillary comprassion fitting (Fig. 5). 
DIMENSIONS; 5tj Fig. 1. 

APPROVALS. 

UNDERWRITERS LABORATORIES INC. LISTED; 
T675A and T678A-Fita No. E4436, Vol. 4; 
Guide No. XAPX. 

T67SU File No. SA481, Vol. 3; Guide No. 
SDFY. 

CANADIAN STANDARDS ASSOCIATION CERTI- 
FIED; T675A and T678A-Fila No. LR1620, 
Guide No. 400 E-0. 

REPLACI MENT PART; 

1. 13l'j24A Capillary Holder, for mounting a fast- 
repunse sensiiuj elvinant in an air duct. 

ACCFJ'.SOKIES; 

1. 107324A Capillary Holder-for mounting a sens- 
ing bulb in an air duct; 8-3/6 inches 1 21 2.7 tnm | long. 

2. 3112661) Duct Bulb Holder 


3. Immanion Well /Vttembly-te protect mniing 
bulb from mechanical or chamic^ damage whan mount- 
ing in a boiler or itoraga tank; roppar; 4-3/4 inch ( 120.7 
mm] inaartion length; ineludat 112721 Tube Clip for 
clamping capillary tube to immersion wrell- 

-112622AA, 1/2-14 NPTextemelthteedtonipud. 

-112630AA, 3/4-14 NPTextemelthreedfonspud. 

4. Cepillary Compression Pitt^>to provide seal-off 
when mounting tenting bulb directly in a boiler or 
itora^ tank; brats; 5/8 inch (15.9 mm] thread length- 

-104464A, 1/2-14 NPT external threedi on ipud. 

-104464B, 3/4-14 NPT external threads on spud. 

5. 105900 T-strap-for damping tensing bulb to a 
pipe or similar mount. 

6. 76-40HY Bag Assembly-with standoff bracket for 
mounting the controller to an insulated duet. 

7. Q61SA WealherprMf Enclosure. 

8. 601534 Calibration Wrench. 



FIG. l-DIMFL'SiONS OF THE T67S AND T678 
TEMPERATURE CONTROLLERS, IN IN- 
CHES IMILLIMETHES IN BRACKETS) . 


ITIETALLATIOW 


. 

’T"' - w^icr:' ■ -T” 

1 1. Inst^ikr muBt be d trained, experienced ^rvlce 

equipment damage. 

technician. 



2. Disconnect 

power supply before beginning 

3. Perform all requirad checkout tests after 

instalUtion 

to prevent electrical shock and 

installation is complete. 




0 
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LOCATION AND MOUNTING 
The controller may be mstalled in any convenient 
position. Mount it with 3 screws through the slotted 
holes in the back of the case (Fig. 1 ). V j sure to consider 
the length of the capillary before mounting the controller. 

Install the sensing element where it is exposed to the 
average temperature of the controlled medium. The 
sensing bulb may be directly immersed or mounted in a 
well. T675A or T678A fast response models must use 
the capillary holder furnished with the device (Fig. 2). 
The remote sensing bulb of standard models should be 
held in place with a capillary holder, immersion well, or 
compression fitting (Figs. 3-5). Sharp binds or kinks in 
the capillary tubing affect the efficiency of the control- 
ler and must be avoided. Excess capillary should be 
carefully coiled and left directly beneath the controller. 

NOTE: When pressure fittings are used in areas of vibra- 
tion, such as pipe lines, the bulb must be adequately 
supported. 



FIG. 2-MOUNTING A FAST-RESPONSE ELEMENT 
IN AN AIR DUCT. 



FIG. 3-MOUNTING THE SENSING BULB AND CAP- 
ILLARY HOLDER IN AN AIR DUCT. 
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FIG 4-MOUNTINQ iHF SENSING BULP IN AN 
IMMERSION WELL, 


SENSING ttUlOi 


SPUD SenEMS INTO TAPPING 
INfiOlLfcHOH TANK. 


COMPOSITION 
DISC (SLOlTEOI, 



1/2 UNPT OR 3/4 U NPT 
external threads 
ON SPUD 


104484A(1/2iN| 
OH B (3/4 IN t 
CAPfLLART 
COMHIUSSION 
fiTllNG 

SLOTTEO BRASS MASHERS 

assemble in pairs 

THUS 


'packing NUT 


n 

J4i 


A 


REDUCER FITTING MAY BE NECESSARY TO ADAPT SPUO TO TAPPING 


FIG. 5-MOUNTING THE SENSING BULB USING A 
CAPILLARY COMPRESSION FITTING. 

WIRING 

Disconnect the power supply before making wiring 
connections to prevent electrical shock and equipment 
damage. All wiring must comply with applicable electrical 
codes, ordinances, and regulations. If using the controller 
with a flame safeguard control, use moisture-resistant 
No. 14 wire suitable for at least 167 F [75 C) for a 
primary control (such as uii RA890), or for at least 
194 F [90 CJ f^ r a progra::i.*iing control (such as an 
R4140). For high temperature installations, use moisture- 
resistant No. 14 wire selected for a temperature rating 
above the maximum operating temperature. 

Two knockouts for 1/2 inch conduit are provided - 
one in the top and one in the bottom of the case. Fol- 
the wiring instructions furnished with the heating 
or . ding system. Fig. 6 shows the switching action. 


A 



/\ T67BA HAS 2 SPOT SwiTCMtS THAT OPtRATE IN SEQUENCE: 
LEFT SWITCH OPt RAi tS AT A HIGHER TEMPERATURE THAN 
THE RIGHT SWITCH. 

/i\ switches break R to D and MAKE R TO W ON TEMPERA* 
— TURt RISE, RIGHT SWITCH MAKES R TO W FIRST. 

•4t4B 


FIG. 6-T678A SWITCHING ACTION. T675A IS 
SIMILAR, BUT IT HAS ONLY ONE SPOT 
SWITCH. T6758 HAS ONE SPST SWITCH 
1 HAT OPENS ON TEMPERATURE FALL. 
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OPERATION 


T675A 

As t!ie temperature of the controiled medium falls 
below the set point less differential, the T675A switch 
makes terminals R to B and energizes a normally closed 
solenoid valve to provide heat. In cooling applications, 
the T675A makes terminals R to W as the temperature 
rises alxjve the set point, energizing cooling equipment. 
Fig. 7 shows the operation of the T675A. Fig. 8 shows 
the location of the adjustment dial on models with an 
adjustable differential. 
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T67‘JA OPERATION 
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MODELS ALSO AVAILAUI.C WITH A FIXED DIFFERENTIAL OF 
AIMmhjXiMA I f t Y I nLGUCE F f0.& ULGRttCj. 


FIG. 7-OPERATION OF THE T675A. 
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ADJOblVLNI tJiAl 


Fk;. ‘t LOCATION OF THE ADJUSTMENT DIAL 
ON Ib/bA MODELS V^/ml AN ADJU.STAflLE 
DIM LHLNTTAL. 


FREEZE-UP PROTECTION 
When using the T675A (auto-recycling) for freeze-up 
protection, the recommended set point is 38 F [3.3 C] 
plus the switch differential. 

Example: Set point of 38 F [3.3 C] plus 1 degree F 
[0.6 degree C] (fixed differential model) equals an 
actual set point of 39 F [3.9 Cj . 

Example: Set point of 38 F [3.3 C] plus 3 degrees F 
[1.7 degrees C] (adjustable differential model) 
equals an actual set point of 41 F [ 5 0} . 

This provides an adequate safety factor for freeze-up 
protection. 

NOTE: The T675B is a manual reset device specifically 
designed for freeze-up protection. 


T675B 

Used as a low limit controller, the T675B interrrupts 
the operation of equipment if the temperature of the 
controlled medium falls below the set point. The device 
is reset manually after a rise in temperature of approxi- 
mately 10 degrees F [5.6 degrees C]. The operation of 
the T675B is shown graphically in Fig. 9. 


r\ T675B OPERATION 


I 

TEMPERATURE 

RISE 


MANUALLY RESET 
TO MAK^ CONTACTS 


RESET DIFFERENTIAL 
to DEGREES F 
IS 6 DEGREES C| 
MAXIMUM 


SET FOINT 
(FACTORV-SET 
AND LOCKED 
AT 37 F 13 CM 


CONTACTS BREAK 
ON FALL 


NOTE; 


11 THE TEMPERATURE OF THE CONTROLLED 
J L MEDIUM MUST DRIFT UPWARDS THROUGH 
( ) THE RESET differential BEFORE THt 

SWITCH CAN BE MANUALLY RESET. 


Mt 7A 


FIG. 9-OPERATION OF THE T675B. 


T678A 

V/hen the temperature at the sensing element rises 
above the set point of the controller, the switch on the 
right makes R W. Sh.^uld the temperature continue to 
n^e through the preselected interstage differential of 
the controller, the switch on the left will make K-W. 

Conversely, on a temperature fall, the switch on the 
left makes R-B, providing first step switching. If the 
tempeiature continues to fall, the switch on the right 
makes R-B to provide sequencing of equipment. 
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T678A OPERATION 
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FIG. 10-OPERAT!Of\j OF THE T678A. 


The T678A Temperature Controller has an adjustable 
interstage differential. The set point adjustment knob 
determines the temperature at which the right switch 
operates. The left switch can be adjusted to operate 
from 3 to 10 degrees F ( 1.7 to 5.6 degrees C] (or 3.6 to 
12 degrees F (2.0 to 6.7 degrees C] on some models) 
above the point of operation of the right switch. An 
illustration depicting the operation of the I'b/dA is 
shown in Fig. 10. llie interstage differential is adjuiiec! 
by turning the star wheel with a narrow screwdiivc:’ 
inserted into the rectangular hole in tlio chassis (I 'tg. 1 ) \ 



FIG. 11~INTERSTAGE DIFFERENTIAL ADJUST 
WENT ON A T678A. 




OW A!\?D CHSCSCOL. . 


in 


All controllers are carefully tested and calibrated at 
the factory under controlled conditions. If the controller 
is not operating at a temperature corresponding to the 
scale setting and differential setting, check to see that 
the sensing bull) senses the average temperature of the 
medium controlled. If the iem|>cralure of the controlled 
medium is changing rapidly, llie difterential will appear 
v;ider than its setting. 

For ccilibration, an accurate temperature reading of 
the controlled medium must be taken. Place an accurate 
thermomerer near the sensing bulb, or refer to a ther- 
tnoiueter that has been installed as part of the system. If 
tlie sensing bulb is mstalled in an inaccessible area, or if 
the controlled medium is unstable, tlie bulb should be 
removed am! phiCed m a controlled bath for accurate 
calibration. 

TG75A 

These controllers are caliiirated so that the dial setting, 
indicated fiy the jjiunter on the ad-usiment knob, is the 
point at which the K V/ sv.uich contacts make on a lem- 
peiature use. Measuie the temperature at the bulb. 
Kotate the adiusUnent knob coumeiclockwisn 
Irutn the tup ot the scule, Minukiting a lem».>eiature rise, 
until I he K VV switcli contui:is nutke. Note the dial 
te.id.mg. If it differs trorn the badb temperature calibrate 
tlm dial as tollows , 

1. Uetenmno the number of degrees difference be- 
tween the t.iuU.i temperature and thedial reading at which 
uho K'W switdi contacts make. 

Kem.ive the adjustmcuit kneb and slip the fingers 
of die Calibration v/iench (as:ce;5sory, Part I'lo. d01534) 


into the slots of the dial. Rotate the dial until the fingers 
of the wrench drop into the slots of the calibration nut 
under the dial. Note the dial indication at this point. 
Turn the dial and the calibration nut up or dov/n scale 
the number of degrees that the bulb temperature dii itrs 
from the point at wlrch the contacts make (determined 
in step 1). For example, move t.hc dui! from 45 to 65 
if the dial reading in step 1 was 45 degrees and the bu^ b 
temperature was 65 degrees. 

3. Check the calibration adjustment by moving tlie 
adjustment knob up and down the scale while listening 
for the contacts to make and break. If ih.L' dial is st:d. 
out of calibration, repeat the calibration procedure. 

T675B 

NOTE: The cover must be removed to see the dial. A! 

T675B models have \xen taciory set and locked at 
37F13C]. 

These controllers are calibrated so that the chal 
setting, indicated by the fixed pointer at the top of die 
dial, is the point at which ilie switch conkicts bre.ik ou 
temperature fall. 

Measure the temperature at tlie bulb. Remove the 
cover of the controller. Loosen the locking screw. Ins. t ^ 
a screwdriver in the slot in the center of the vl:..l. a-*!' 
with the dial at the bottom of the scule, and roMte tn< 
dull counterclockwise to simuhue a teiripoi.ituii: 

fall until the switch contacts break. Note the dial rouding. 
If it differs from the bulb temperature, fo-low tlie c m- 
bration procedure outlined for the T6V5A. I'lghten the 
locking screw and replace the cov*’r. 
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T678A 

ThtM controllers ere calibrated so that the dial set- 
ting, indicated by the pointer on the adjustment knob, 
is the point at which the R-W contacts of the right twitch 
make on a temperature rise. If the temperature con- 
tinues to rise, the R-W contacts of the left twitch make 
at the dial setting plus the interstage differential. (The 
interstage differential is adjustable as shown in Figs. 
IQ and 11.) 

Measure the temperature at the bulb. Rotate the 
adjustment knob counterclockwise from the top 
of the scale, simulating a temperature rise, until the 
R-W contacts of the right switch make. Note the dial 
reading. If it differs from the bulb temperature, follow 
the calibration procedure oJtlined for the T675A. 


After calibrating the dial, check the setting of the 
interstage differential. Set the adjustment knob at the 
bulb temperature. Then rotate the adjustment knob 
counterclockwise , simulating a temperature 
rise, until the R-W contacts of the left switch make. 
Note the dial reading. The difference between this 
reading and the tnilb temperature it the interstage 
differential. The interstage differential may be adjusted 
if necessary (Pig. 11). 

CHECKOUT 

Check the operation of the controller by raising and 
lowering the set point through the temperature range of 
the air or liquid being controlled. Make sure that the 
controlled equipment operates as intended. 


HONEYWELL MINNEAPOLIS, MINN. SS408 INIEKNATIONAt Sales Offices in alt principal cities of the world. Manufacturing in 
Autiialia, Canada, Finland, France, Germany, Japan, Mexico, tfetherl.imis, Spain, Taiwan. United Kingdom, U.S.A. 

PRINTED IN U.S.A. 
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APPENDIX C 


OPERATION AND MAINTENANCE DATA 


PROTECTION FROM FREEZING AND OVERHEATING 


At nigfjt and duriim the wim or months the collector array will spend more 
time at ambient temperature than in a heated condition. TI>crefore, the 
rollectors MUST be protected from freezing in areas where freezing occurs. 

It also is true that during periods between the heating season and the 
cooling .icason much more heat is collected than can be used or store<l, at 
least in normal sized storage syslttiis. The t'xcoss licnt MUST he dispoHod 
of without damaging Che syslom or causing excess pressure. 

iioLli problems can he solved hy similar means, and the choice of the best 
IH'otection system is tlu* respons * hi 1 I ty of the installer. The following 
vu thoih; are present Oi! for ci»umM tn* at i on , 


mni PROTCCTION 


‘ ‘ ^ } y }' at ion of 1 1 o o to r i r iVlL I’ J J iLlliiiii! 

those areas where freezini* is extremely 1 nf ret|uc'ut , frc'ezing of the 
«i isLribut ion and collector .irray may lu* preventcti by reci rctil at i ng, small 
.i.notinl:.' of water from st<^rag,4' to ktM*p the water containing tlcmentf; al>ove 
• iH froe/.ing^ Cempi-r.il u i*i‘ . This action, of ccnirst^, is a waste of st:i)rc‘d 
■ ! if, and hence cannot l>i' foto;|!>(i' in areas of fiequont free:' ing,. 

so SMS led control c i rcui ! is shown in 1‘ic.tire I'*, in wit id i ton tacts, (! , 
ororiltd by relay, K, C‘Min*ol the t>pirafion of pump, 1*. *'A** is a tetapera- 

fiirc Control which r(‘sp<M\ds to rlu' t emperattiri' of the rettirn line* f ' om 


)n solar array .ii 

a point 

wile 1 

4' i C 

is exposta! lo ontde* 

VMS. **A*’ closes 

ts 4“ on t vie t wli4’n f 

!i 4‘ frnip4‘ 

ratnri- as 

near as nos>;ihle to 

fin.* l ‘0 I ] IC l t> 1 Oi ; f 

rr 

! 1 s hn 

I h .si ion 1 (1 

he placisl ufulor tlu" 

i n.sn 1 at. i iUi , c ! o.‘ e 

o the ii)Tlector. 

II C ] os 

4,’S Vi 

d ay, 

K, which starts tlur 

pump hy ipc-aTis oi 


Cv’iU.irl, C, and .ili;n closes 4.onirU't, , which holtls tl!<‘ relay ” < n” alter 
the temperature a( A rises !l>ovr r5*'l’’. 
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Figure 20 

Typical Piping With Anti-Freeze 
In System 


Figure 19 

Control Circuit for Recirculation 
From Storage os Freeze Prevention 



Hriiin-Dovm Freeze Prevention 





FREEZE PR0TFX:TI0N (Continued) 


Temperature controller, 13, measures the temperature of the return line 
from the collector array at a point near where it enters the building, 
or the storage if it is located outdoors. It should be set to open its 
contacts on a rise in temperature to approximately 40®F. 

With this system warm water is circulated long enough to assure that the 
entire distribution system has reached a non-freezing temperature each 
time the pump is started. CAUTION; DO NOT USE THIS SYSTEM OF FREEZE 
CONTROL IN AREAS WHERE FREQUENT OR PROLONGED FREEZING CAN OCCUR. IN AN 
EXTREME CASE, A SYSTEM COIH.D DISSIPATE THE STORED HEAT COMPLETELY AND 
FREEZE ANYIMY. 

Use of Anti-Freoi:e Solutions in the Collector Circuit 


A preferred method of preventing freezing damage in areas where ^frequent 
siib-f reezing weather occurs is the use of an anti-freeze solution in the 
collectors and associated piping. This necessitates a heat exchanger if 
the entire storage is not filled with the anti-freeze - usually too costly 
to consider due to the volume of the storage. 

Figure 20 illustrates typical piping for use with anti-freeze. The closed 
circuit for the glycol or other anti-freeze requires the use of an expan- 
sion tank, E, to which may be attached the relief valve, R, and manual 
valve, V, for control of the air space in the tank. 

The heat exchanger may be either inside the storage tank as at A, or out- 
side as at B, A small atidltional pump, C, will usually be needed when an 
cKtemal heat exclianger is employed, and should operate whenever the col- 
lector pump runs. 

To prt»vent thermal siphon. il action causing circulation and consequent heat 
loss, a check valve should ho used in the line to the collector pump suc- 
tion, as show at . 


FREEZE PROTECTION (Conttniifil) 


Wlien using Chls approacli to prevent freezing damage it should be noted 
that a somewhat higher collector temperature la needed to achieve a given 
ti-mperature in the storage tank. The difference is usually 10* to 15*F 
even with a well designed heat exchanger, and must be taken into considera- 
tion in determining the number of collectors used. For a more detailed 
explanation of antl-frcpr.c protected subsystems and related accessories 
see Appendix 1. 

Draining Collectors and Associated Piping 

Freezing damage also m.iy be prevented by draining the water out of the 
collector and all outdoor piping whenever insufficient heat is being re- 
ceived to hold a temperature above 32®F. A simple method of accomplishing 
this result is shown in I'igurc 21. The storage tank must be tightly sealed 
to prevent entrance of air or corrosion may result, and the collector array 
must be located completely iibove the storage tank. 

All piping must be sloped for free draining back to the pump and the 
storage tank. 

In addition to the circulating loop, a vent line, L, is run from the top- 
most location on the outlet licadcr system of the collector array to Che 
top of the storage tank. Tliis line should terminate flush with the in- 
side, to avoid submergence in the water surface. 'Ihe vent line should be 
enclosed within the insulation of tlie outlet header so that it will be 
kept warm by the circulaCjiig fluid when the pump is operating. 

For systems in which nitrogen charging is specified, Figure 21 illustrates 
provision for charging the void in the system with dry nitrogen. In closed 
loop systems the hydraulic industry normally con.siders this practice unncrcs- 
sary. This is discussed as the first subject of Section VI - Corrosion Pro- 
tection in the Fluid Circuit. Gas trapped in the system Muickly is deoxidized 
and for all practical purposes is inert. 
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l' Ki.i:ZE PROTECTION (;t;onL- im ieci) 


Wlicn a (Irynitropon tank is connocted to vcni: line, 1,, tl»rougli charging 
'/aivo V^. , a vont in,: v.:ilvf, , also should bo provided. Space must bo 
,oi l above tlio wat. t r in tlio stor.ago tank to .acconiniodato nil tlie vntor 
I'ro.n the collector a'--- ty and external piping wlienever tlie pump is not 
running. Under tiiis croiKiition the water siiould be .at least 1 inch below 
the tinderr.ide of the to)> ni tlie storage tank. A pressure gauge, G, 
should be provided .as on a hoi: water boiler to indicate a slight positive 
pressure at all times. 

i :,lnj; this system, the piimp must be selected so tliat it Is capable of 
providing the head, li , represented by the distance from the top of the 
iter in the storage t.ink to the top of the return lieader at the collector 
array. Note that full flow need not be achieved at this head - only enough 
ii.'w to provide ,s r.-.i-ionahly rapid filling of the system. A centrifugal 
1 * 1 ). op «’!'rulr] ho used. 

Wlipn Lho ]>nmp is not rnnnin>?, the highest w;U:or Icvol in tlie external pip- 
ing is the snme ns in tho tank. Pumps normally arc started when tlie tem- 
pi’rnturc at Llio collortors rises above tlie i.<*m]^or ature in the storage 
1 ;: 5 ik - nsunlly well above lOO^'F. Upon stcarlinp,, the pump draws from stor- 
i)M' to fill the stipply piping, tlie coll ec' ti*rs , the outlet headers and ro- 
lurn piping, forcing tlie iiuM't gas or nitrog,(Ui l^ack through the vent lino, 
1., into the storage tank. 

.,ii*n tho pump is stopped for any rcasot; - say when the storage reaches its 
.iiaxiiimm desired tcmpe;*attn"0 , or when no iurtiicr solar etiergy is being col- 
lecLetl - the inert g,n.s or nitrogen flows hark into the piping system and 
i iM> collectors as the water drops hack into the storage. Water flows 
S, rk throvudi tiie return liendor, and tfirong.h the non-opernt i ng centrifugal 
pump . 
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FREEZE PROTECTION (Continued) 


Th« changes in water level between operating and non*operaelng periods are 
relatively minor in most systems, since the sice of- storage increases with 
Che number of collectors. For a more detailed explanation of water drain* 
down subsystems and accessories see Appendix 1. 

PROTECTION FROM OVERHEATING 

Whether a system provides space heating only, air conditioning only, hot 
water heating only, or any combination thereof, there are periods when 
more heat is collected than can be used or stored. It is important to 
provide for dissipation of this heat without boiling the water or anti* 
freeze in the collectors. The most commonly accepted methods to dissi* 
pate the heat are described below for the consideration of the systems 
installer of Chan\berlain Solar Collector Panels. It is a, responsibility 
of the systems installer to ascertain that adequate pro. islon is made tc 
protect the system and its components from excess heat. 

Dissipation to the Ambient 

The excess heat 'may be dissipated from systems which cannot be drained, 
or are not Intended to be drained, by an additional heat exchanger as 
shown in Figure 22. Thus this method applies to most systems using 
anti-freeze, although it can be used with the inhibited water systems. 

Figure 22 shows a system similar to that shown in Figure 20-A. Valves 
A and B are added to bypass the heat exchanger whenever the maximum stor- 
age temperature is reached. V.ilves C and D divert the flow of anti- 
freeze to a finned coil type of heat exchanger, H, located outdoors. A 
fan is provided to circulate air through the heat exchanger when heat is 
to be dissipated. 





PHOTECTION FROM OVERHKATING (Continued) 


A ttmparaturt controller, T, measures the storage temperature at some 
location near the bottom. At low temperature valves A and C are open 
tdtile B and D remain closed. Wlienever the balance of the control system 
(not shown) senses that the collector temperature la above storage tern* 
perature the pump will operate and charge the storage. 

When hot water in the storage near the bottom reaches the setting of con* 

troller, T, It closes valves A and C, and opens valves B and D to cause 

the heat exchanger to be bypassed, and the antl-freeze solution to flow 

through the outdoor heat exchanger, H. Controller, T, also should pro* 
vide that when the balance of the control system starts the pump again, 
the fan of the outdoor heat exchanger. It, also operates. 

As soon as the storage temperature falls below the setting of T the sys- 
tem reverts to normal oper.it ion to charge the storage agalnl This It a 
aifflple arrangement wliich dissipates excess lieat at any time of year. It 
uses a minimum of controls in addition to the usual system controls. 

IC is the responsibility of the systems installer to provide a suitably 
•lead heat exchanger to prevent boiling In the collector array under all 
conditions when this system is used. 

Draining Collectors and Associated Piping 

The collectcr Itself, if drained of fluid, will rise to a sufficiently 
high temperature to dissipate to the ambient any heat received. By add- 
ing a tamparature control to Figure 21 for sensing the storage temperature 
near the bottem, and connecting It to prevent operation of the pump v’len- 
ever tha storage temperature becomes excessive, excess collection is 
prevented . 


PROTECTION FROM OVKRHKAT I NG {Continued) 


Une of this method of preventing overheat ing of the water ami boiling 
in the collectors will result In high collector temperatures durini' stnj;- 
natlon periods of bright flunsliine. Temperatures in excess of AOO’F may 
be experienced, but the materials used In the Chamberlain Solar Collector 
Panels are chosen to wic.istand such temperatures. Suitable warning.^ or 
safety enclosures should be furnished if the collector array is locate'! 
on the ground, and .such safety measures are the responsibility of the 
systems installer. 
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CORROSION PROTECTION IN THE FLUID CIRCUIT 


The steel absorber plate used in this solar panel should be applied only 
in closed loop systems. That is a system which, once filled with the 
circulating heat transfer fluid, is closed and sealed from the atmosphere 
except for the periodic addition of make-up solution. These systems are 
operated pressurized from several psi to as high as 50 psi. A properly 
installed ami chemically maintained system h.as long life expectancy. 

In theory there should be no water caused problems in closed systems. 

The small amount of oxygen present in the water «dten the system is charged 
is dissipated quickly and a slight protective black film is formed on the 
internal surfaces, a condition observed in many hydronic systems after 
20 or more years of operation. However, experience has shown that many 
systems do not behave in accordance with theory. Mako-up water is required 
and the need for water treatment and periodic monitoring ,of fluid condi- 
tions in the system is now commonly accepted by the hydronic Industry.' 

It is necessary to recognize precautions which must be taken to maximize 
the corrosion resistance of solar energy absorber paticls. The following 
suggestions and discussion are offered to help the user to establish his 
own specific corrosion control program for the solar energy collection 
system. 

It is anticipated that solar energy collector systems will be "multi-metal" 
systems in which the heat transfer fluid circulates through components of 
various base metals. 

< ‘ 

Internal corrosion problems in absorber panels relate primarily to 

the nature nnc! corrosive charnetprist ics of the beat transfer fluid used. 

In turn, the choice ol‘ lioat transfer fluid relates to system des^.gn and to 
the type of service for which tlu* system is intended. The two basic 
systems are: 


1. Systems in which the heat transfer fluid can be exposed to 
temperatures below 32*F (0*C). 

2. Applications in which the fluid is not exposed to freezing 
temperatures. 

TRANSFER FLUID EXPOSED TO FREEZING 

In the first type of application — where the heat transfer fluid is 
exposed to low temi .ratures -- heat transfer fluids chosen may be water- 
ethylene glycol antifreeze mixtures or suitable nonaqueous heat transfer 
fluids which remain fluid at .low ambient temperatures. 

Glycol-Water 

Corrosion problems may develop either because of water chemistry (impuri- 
ties in the water) or by degradation of the ethylene glycol. Ethylene 
glycol breaks down gradually in use. The end products of glycol degrada- 
tion include organic acids wiiich progressively and substantially lower the' 
pH of water-glycol mixtures to levels at which the resulting acid solution 
will become seriously corrosive to steel. Coiranerclal antifreeze formula- 
tions contain various "buffers" and "inhibitors." The "buffers" are in- 
tended to control the pH level. However, their effect is limited and if 
glycol degradation is allowed to continue indefinitely, the "buffers" will 
be used up and the solution will become acid. For example, in automotive 
service we have the usual recoiranendation that the water and antifreeze 
mixture be drained and replaced at safe intervals, usually one or two 
years . 

\ ' 

In hydronic glycol systems corrosion Inhibitors are required and must be 
monitored. If concentration of the inhibitor drops below a protective 
level, the inhibitor level must be re-established. 


TRANSFER FLUID EXPOSED TO FREEZING (Continued) 


It Is important to note that one of the major factors determining the rate 
at which ethylene glycol degrades is the temperature to which it is exposed. 
The higher the temperature, the more rapid the degradation. Although "nor- 
mal" maximum operating temperatures for rros' solar collector systems are 
below maximum automobile radiator tempeLrljres, solar collectors will reach 
higher temperatures under stagnation conditions. VJhen the heat exchanger 
fluid is not circulating through the absorber, temperature will rise. 

Typical summertime stagnation temperatures will be above 375*F, At such 
temperatures, glycol degradation will be accelerated substantially. It 
follows that the condition of the glycol -water solution in solar service 
must be monitored and that the water-glycol mixture must be replaced when 
degradation has progressed to the point that the solution will become 
acid. System maintenance is critical . It is known that operating condi- 
tions, including temperature profiles of solar systems, are quite variable 
from system to system. Therefore, it is not possible to prescribe specific 
intervals for change of the heat transfer fluid. From this it is apparent 
that system monitoring is critical . 

Scaling can cause serious problems in hydronic systems if precautions are 
not taken to control soluble salts in the water. When water with high 
hardness is used in the system even a small amount of make-up, over a 
period of time, will cause difficulty. Difficulty also can be experi- 
enced with low hardness water if high make-up volume is required. 

Galvanic Corrosion 

I * 

Galvanic corrosion problems occur because of the presence of dissimilar 
metals in a multi-metal system, Less **noble** metals will corrode prefer- 
entially in contact with more *'noble*' metals. For example: Copper will 


TRANSFER FLUTP EX POSED TO FHKEZING (Continued) 


galvanically corrode aluminum or steel, steel will galvanically corrode 
aluminum, etc. One source of galvanic corrosion Is direct electrical con- 
nection between two dissimilnr metals. 

Another source of galvanic corrosion is the presence of Ions of the more 
’•noble** metals in solution which galvanically deposit on the surface of 
the less **noble** metal. The ‘‘inhibitors** in hydronic systems and water/ 
antifreeze formulations are designed to minimize this problem by suppress- 
ing corrosion of all metals in the system and tliereby reducing the extent 
to which metal ions go into solution. 

Erosion Corrosion 


Heat transfer fluid design velocity through the system should be limited 
to four to six feet per second to prevent erosion-corrosion of 'the system. 

Non-Aquoous Systems 

An alternate to water-glycol antifreeze mixtures is the application of 
non-aqiieous solutions. rhere are a number of fluids wlilch the manufac- 
turer identifies as being chemically stable at AOO®F and over. Other 
cliariic ter ist ics claimed are non-corrosive and non-ionic, therefore not 
capable of supporting galvanic corrosion. 

**Dowtherm J** is a preferred non-aqueous solution. It has been used as a 
heat transfer fluid at tcmj)eratures above 45l)‘*F, The manufacturer’s litera- 
ture states that it is “non-cor ros i ve*’ toward common construction metals 
such as steel, copper, alnmituim and stainless s teel ’ all oys . If you are 
interested in Dowtherm .! , contact tlie Functional Products and Systems 
Department of iUc D(^w Chemical Company in Midland, Michigan 486A0, for 
additional advice and infonnation concerning Powthorm J, particularly that 
relating to the proper proct*dures to be followed in its use. 


TRANSFER FLUID EXPOSED TO FREEZING (Continued^ 


It fhould be noted that, characteristically, non-aqueous heat transfer 
fluids (such as Dowtherm J) have lower thermal capacity and inferior heat 
transfer characteristics as compared to water>glycol mixtures. This means 
that, for equal heat transfer efficiency the wetted area of heat transfer 
surface and the total cross-section of the heat transfer passages in a 
solar absorber panel will have to be greater when such fluids are used 
than wiien watcr-glycol mixtures are used. 

Wetted area of our absorber plate Is high enough that loss of transfer 
efficiency in this area is of no importance. However, the heat exchanger 
required for transfer of heat to storage necessarily will have to be con- 
siderably larger. 

Viscosity of non-aqucoiis fluids usually are substantially higher (parti- 
cularly at low temperatures), a factor which must be taken into considera- 
tion in system design. 


TRANSFER FLUID NOT EXPOSED TO FREEZING 


The commonly used fluid is water. In many cases, it is desirable to use 
potable water as the fluid. An example is a solar water heater in which 
the use of potable water .ns the he.it transfer fluid will allow combining 
the collector circuit with water storage. As indicated previously, pot- 
able wnters .ire lughly variable in their composition and corrosivity. 

Most, but not al 1 , c.in be used in copper without corrosion problems. 

Steel absorber plates are not suitable for potable water application. 

INHIBITORS 

In the case of steel with water or water glycol solutions, it is necessary 
to treat the water in order to insure the integrity of the protective films. 
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INHIBITORS ^Continued) 


Various types of inhibitor blends are conmiercially available and instruc- 
tions for their use can be obtained from water creatment companies. 

Nitrite base corrosion inhibitor systems are best suited for this type of 
service. Th. y are compatible with the water-ethylene glycol mixtures most 
often used in solar energy collection systems. Further, nitrite based 
inhibitors usually are acceptable to health authorities whereas chromate 
based inhibitors arc not. 

Some of the water treatment companies ^o have nitrite-borax and organic 
inhibitor blends available are listed below. 


Company 

Rets Laboratories, Inc. 

Somcrton Road 
Trevose, PA 190A7 

Calgon Corporation 
Water Mnnagemeut: Division 
Box 13A6 

Pittsburgh, PA 15230 

Dearborn Chemic ill Division 
Chcmcd Corpor.itlon 
300 Cones ee Ktreot 
Lake Zuricli, 11, 60047 

Drew Chemical Company 
Division U, S. Filter Company 
1000 East 80th Place 
Merrillville, IN 46410 

Nalco Chemical Company Nalco 39 

2901 Butterfield Road 
Oak Brook, IL 60521 

Treatment of closed systems witli these inhibitors will not be expensive. 
Some companies have test kits available for monitoring the system. In all 
cases a regular schedule should be established to check for Inhibitor 


Product 

Corr-Shield K-7 


Corrosion Inhibitor 
"CS" 


Dearborn 537 


CWT 110 


TRANSFER FLUID NOT EXPOSED TO FREEZING (Contlnuad) 


concentration as well as the possibility of the glycol producing an acidic 
condition caused by degradation ttom high, stagnation temperatures. Such 
monitoring is important regardless of which material is used for the 
absorber. 

CAUTION: CHI^MATE INHIBITORS SHOULD NOT BE C(R<SIDERED FOR USE WITH WATER- 

ANTIFREEZE MIXTURES. 

As indicated above, all of these suggestions offered for the consideration 
of the system designer or user are intended to help optimize corrosion pro- 
tection of system components.. Recognize there is substantial diversity of 
system design and this may introduce other factors which ultimately control 
the rate of corrosion. The design of collector hydronic and storage sub- 
systems is beyond our control. 

■V 

In view of the circumstances outlined above, what has been offered in the 
foregoing discussion arc suggestions intended to assist the designer and 
user in optimizing the performance of the final product. They should not 
be considered as constituting an implied warranty and are advisory in 
nature. The only warranty which we can reasonably provide is included 
as part of Section 1 of these instructions. 

SYSTEM CLEANING, CHARGING AND INHIBITOR MONITORING 


Startup of a solar system must he accomplished under strictly controlled 
conditions. Under no circumst.nnccs shall a system be charged, with water 
or heat transfer fluid, prior to cleaning. A typical procedure and cleaning 
materials specification is outlined on the following page. Charge the system 
Immediately after completing the cleaning and flushing operation, including 
the inhibitors. 
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> 


DO NOT ALLOW THE SYSTEM TO STAND IDLE FOR ANY PERIOD OF TIME WITH INTERNAL 

SURFACES STRIPPED OF ALL PROl'ECTION. 

Cleaning the Solar Hydronlc Sygttin 

The hydronlc gyetem shall be cleaned typically In accordance with the 

following: 

1 . Before connecting the solar panels Into the system, add Jumper piping and 
panels at the solar array and thoroughly flush out the system with water 
so as to remove any foreign matter that can be removed by flushing. 

2. Drain the entire system including piping and equipment. Also clean 
strainers. At this time connect the solar panels into the system. 

3. Fill system with specified chemical formulated cleaning materials to 
proportions of 60 pounds per 1,000 gallons clean water. (See Cleaner 
Composition specifications. Page VI-9). 

4. Heat solution and maintain temperature at 150*F to 170*F. Circulate 
solution for a minimum period of 24 hours. 

5. Use permanent system pumps and heat exchangers to accomplish the heat- 
ing of solution, temperature maintenance and circulation. If heat Is 
not available, the cleaning strength should be doubled or the normal 
strength should be circulated for a minimum of 48 hours. 

6. Temporary aide scream filter around pumps to remove foreign materials 
may be used. Fize of filter shall be sufficient to by-pass the equiva- 
lent system volume in four hours. Filter medium shall be 25 microns in 
size. 

7. If filters arc used, replace filter medlumas necessary to assure proper 
flow rate through filter during Che entire 24 hours. 


’ d 

I 
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SYSTEM CLEANING. CHAWCING AND INHIBITOR MONITORING fContlny<n 


8. Drain and flush system with new water to remove. all alkalinity from 
cleaning. Clean strainer and clean oat legs. 

i 

9. After satisfactory completion of cleaning and flushing operations, all 
water used for cleaning and testing of the system shall be drained com* 
pletely. The entire system shall then be filled with created water. 
Level of treatment shall be reached as soon as possible. 

Cleaner Composition 

Following is a typical composition by weight for a hydronic cleaning com* 
pound. This formulation is satisfactory for steel, copper, brass or copper 
alloys, but is not satisfactory for aluminum or galvanized pipe. 



By Weight 

Soda Ash 

’ . .10.0 

Caustic Soda 

45.0 

Trlsodium Phosphate Anhydrous 

8.0 

Sodium Meta Silicate 

7.0 

Sodium Gluconate 

15.0 

Wetting Agents and' Surfactants 

10.0 

Sodium Chloride 

5.0 


100.0% 


Note: At 60 pounds cleanor per 1,000 gallon level, total alkalinity is 

approximately 6,000 ppm. After denning and flushing, alkalinity should 
be within SO ppm of fresh rinse water. Continue to flush after cleaning 
until this value is reached. The conductivity meter listed under Suggested 
Instrumentation (Reference Page VI- 16) can be used to clicck level of clean* 


ing solution in the system. 


SYSTEM CLEANIHC. CHARGING AWD INHIBITOR MONITORING (Conttnuad^ 


Corroilon Inhibitor Specification 


Th« ip*cifl«d material li a borax-nitrlta mlxtura containing apacial organic 
and inorganic inhibitbra. 


X* Fhyaical Form ; Shall ba an off>idiita colorad, frae flow- 

ing, granular product with a bulk danaity 
of 71-77 lba/ft3. 


XX. Compoaition ; Shall ba a. mixtura of borax, aodium 

nitrita, banzotriazola and inorganic cor- 
roaion inhibitora. Minimum NaN02 eontent 
ia 707*. Minimum triazola content 1.6%. 

XXX. Water Inaolubla Matter ; Laaa than 0.1% by weight. 


XV. pH Value ; The pH of a 1% aqueoua aolution at 2S*C 

ahall be 7. 0-8. 5. 

> 

V. Ferformance Aaaurance ; The product ahall meet the following per- 
formance requirementa : 

(a) Be compatible with ethylene glycol 
and methanol typea of antifreczea. 

(b) Impart no color to the treated water. 

(c) Not be detrimental to painted aur- 
facea, pump glanda and packinga, or 
water aeala. 

(d) Not cauae dermatitia when handled 
by operatora with raaaonable care. 

(c) Contain a apecifie inorganic corro- 
aion inhibitor effective in reducing 
corroaion o^. aluminum. 


VX* Contatnera ; Shall be delivered in non-returnable 

moisture-proof, fiber druma. 

NOTE: Calgon Corporat*on'a Corroaion Inhibitor CS will meet theae 

apecificationa. 
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Rtcotw— ndtd Svitew Chemlttrv Control 

Tht rMg* of inhibitor concentration in a typical ayttaai ai aodiun nitrite 
would be from a miniimim of 1,400 ppm to a miximum of 4,000 ppm. The normal 
recommended operating concentration would be 2,000 ppm aa aoditm uitrita. 

Aa noted in the Corroalon Inhibitor Spectftcation the pH of a 1% aqueous 
aolution of the inliibitor at 2S*C ahall be 7.0 to 8.5. The system normally 
should operate slightly on the alkaline side. 

At the time of system charging a conductivity level will be established as 
the result of adding the prescribed inhibitor concentration to new water. 
This conductivity level should be recorded as your system base line. 

Charging the System 

When filling the system chemicals can be injected by means of a bypass 
pot-type feeder of proper s(ae installed in the closed loop. See Figure 
Vl-1. Having a pot-type feeder in the system allows the operator an aasy 
method of adding chemicals ^tenever necessary. Chemical addition require- 
ments are dictated by the in-plant tests performed by the operator on a 
routine basis. 

It Can be stated that very serious corrosion and scale problems in the 
closed system are directly proportional to the make-up water added to the 
system. Therefore, every effort should be made to maintain a closed system. 

The amount of make-up can be determined in a closqd system by several tech- 
niques used in chemical tracing, (n the case of nitrite, a simple series 
of time versus concentration tests will provide a method of determining the 
amount of make-up actually going into the system. 
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Xnterumtntation for monicoring nitric* ia readily availabl*. Inhibitor 
aupplicra usually have kits available. 

Calgon Corporation has such a kit, their Catalogue No. K006S. 

Closed System Charelntt and Volume Calculation 

In Chemical Charging and controlling of Chemical levels in a system, it is 
desirable to know actual volume ot the syntem. This can be accomplished in 
several ways. The most direct Is to insc.'ill a meter in the fill line. 

Calculation of the volume is sometimes attempted, however, accuracy of cal* 
culated volume at best is an approximation. A more acceptable procedure 
would be to Crack chemic.il concpntrntion. In applying this procedure esti- 
mate and purposely put in .-m initial clu'mical "charge" lower than estimated 
need, then Cost. A sccoitd .idditlon of v'hemical is then made and tested. 
From the weight of chemicals .nnd test results one can calculate the actual 
volume of the system. Once the exact volume is known, it is possible CO 
add an exact .vnounC of clicmfcal to bring the readings to proper limits 
without guess work. 

The procedure is demonstrated by the following illustrative example; 

Let us assume our cost studies clearly show product "A", a pev.'^ered 
material, is most economical and does the job. That product ’A" (Rust 
be added at a level of one pound per 50 gallons to give minlinum pro- 
tection. Further, that this recommended addition by Che supplier is 
e(]uivalenc to our instrument nitrite reading of l,A00 ppm nitrite. We 
therefore not only can charge the system hut can figure the actual 
volume of tlie system by using the following techni<)ue: 


.>F 


SYSTEM CLRANINr,. CHAKGTNG AND INHIBITOR MONITOHIN f : (C un t i nued ) 


t 



StegjOne: 

First estimate j^allons in the system from physical layout and/or 
drawings. For large systems add one pound ot **A** per 50 gallons. 
Anything under 100 gallons use 1.5 pounds **A*‘ per 50 gallons. 

Instrument nitrite reading for one pound **A*’ per 50 gallons - 1,400 
ppm NO 3 . 

After adding charge of X pounds of product **A** you get 800 ppm nitrite 
reading, 

NOTE; 0.1 pound **A"/50 gallons - 140 ppm nitrite increase 
1 pound '*A**/500 gallons - 140 ppm nitrite increase 

Step Two : 

After the second addition of say Y pounds of **A”, we get a 390 ppm 
increase, that is to say 800 ppm + 390 ppm = 1,190 ppm nitrite reading, 
on the second sample. 

S tep Three : 

We can now calculate nctual volume in the system as follows; 

390 ppm _ ^ yg but 1 pound of ’*A** equals a 140 ppm 
140 ppm " ' increase in 500 gallons. 

Therefore actual volume of system is equal to Y pounds of **A** added 
for the 390 ppm increase ratio 

Y Pounds X “ Total Gallons in System. 
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C' 




Step Four ! 

For the third adjustment go to 2,200 ppm. This gives a 200 ppm 
reserve inhibitor since 2,000 ppm is the normal level. 

2,200 ppm - 1,190 ppm ■ 1,010 ppm increase needed in system. 

Therefore: 


1 .010 ppm 
140 ppm 


7.21 pounds "A" needed for each 500 gallons in 
the system. 


Pounds of "A" to add to the system is obtained as follows: 


Total Gallons of ^ 7.21 Pounds **A" 
System From Above 500 Gallons 


Pounds "A" required to 
reach 2,200 ppm level 
in the system.’ 


The reason for adding 1,5 pounds of "A" for small systems is that as 
long as the reading for nitrite is over the minimum of 1,400 ppm you 
are safe. At 1.5 pounds of "A" per 50 gallons we obtain a level of 
2,000 ppm nitrite. Larger levels of nitrite are not harmful. However, 
in large systems of 5,000 to 10,000 gallons the above method optimizes 
the treatment, allowing us to determine the volume. Once the above is 
done accurately we will know how much chemical will be necessary to 
bring sucIj a system up to any level, when for any reason we lose part 
of the system's water or have a drop in nitrite reading. We can cal- 
culate the exact amount of cliemical "A" necessary to bring the system's 
nitrite content from a low reading to the desired level. A fixed 
weight of "A" will rai.se a fixed volume of the system by an exact 
amount . 
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Monitoring the System 

Tlie following specific items must be monitored for your system: 

1. Nitrite concentration. 

2. Total Dissolved Solids (TDS) (con; rtivity). 

See the Suggested Instrumentation section below for details on instrument 
Identification and availability. 

Since exposure to change is greatest during the first few weeks of opera- 
tion, It Is important that each of these items he monitored daily for the 
first week, weekly for eight (8) weeks or until readings stabilize, and 
then monthly. 

Attached is a suggested log sheet. 

Suggested Instrumentation 

1. Nitrite Analyzer - Catalogue #K-0065 and reagents R5237 and R5018 

Water Chemicals Department 
Calgon Corporation 
Calgon Center 
Pittsburgh, PA* 15230 

2, Conductivity Meter - Catalogue #SD-236A1-F Solu Bridge 

Beckman Instruments, Inc. 

Cedar Grove, NJ 
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ALL CLOSED SYSTtMS WATER TREATHENl i.ut< 


Plant Location Period Covered to . . 

System Code Analyses lbs. Chemical Added 



System Code ___ , Total Gallons , Description or Remarks 


System Code 


Ti>i:al Gallons 


Description or Remarks 


System Code , Total Gallons , Description or Remarks 








STARTUP. OPERATION AND MAINTENANCE 


START-UP AND OPERATION 

After all piping has been completed and the storage system has been filled, 
the piping and collector connections should be tested for leaks. The piping 
portion can be tested at pressures up to 50 psig. Pressure testing will 
require valving off from the storage tank unless it is designed to take the 
same pressure. The glycol systems of Figures 20 and 22 must be tested 
separately. Add any needed inhibitors and bring to desired pH. 

Check the system to see that the pump operates and circulates the required 
amount of fluid. If the self-draining system of Figure 21 has been used 
be sure that all the fluid drains back into the storage after the pump is 
stopped . 

ONLY AFTER C(»1PLETING THE FOREGOING STEPS SHOULD THE PLASTIC BANDS AND THE 
COVER MATERIALS OVER THE GLASS BE REMOVED. After their re.noyal the system 
should begin to collect heat whenever it is available from the sun. 

Observe that the expansion tank of systems shown by Figures 20 and 22 are 
approximately half full of air - pump more air in if needed after the sys- 
tem warms up and valve a small amount of the anti-freeze solution out, 
keeping it in a closed container until needed again. 

For the system of Figure 21, when dry nitrogen purging 's used, it is best 
to eliminate all the air possible by opening the vent valve, V^, and over- 
filling the storage until some water vents. Then close the vent valve, 
and start draining some water from the storage, while opening the nitrogen 
charging valve, Vj.. Watch the pressure gauge to sec that the limiting pres- 
sure is not exceeded. Wlien the w.atcr in the storage is well below the top 
of the tank, close the nitrogen charging valve. If the water level comes 
less than an lncl\ from the top of the storage as the system heats, valve 
out more water. Repeat until some nitrogen is still trapped in the stor- 
age below the top. 


C-28 


STARTUP AND OPERATION (Continued) 


It is normal for some gases to be released from the water as it 
heats. This will gradually increase the pressure over a few hours 
or a few days. As this happens, open the vent valve while the pump is 
not in operation and bleed down to atmospheric pressure, to thus remove 
as much as possible of the oxygen rich mixture. Then close the vent and 
the nitrogen valve to restore the proper pressure. This process should 
be repeated four or five times. TItereafter, merely hold the proper pres- 
sure by bleeding in nitrogen. In a tight system this seldom should be 
necessary. 


MAINTENANCE 

Chamberlain Solar Collector Panels are designed to need lltt|.e maintenance. 

Yet provision is made for certain operations in the field, without removing 

the panel from the rack. 

Glass Breakage 

The use of tempered glass should prevent all but the most unusual breakage. 

Should a glass cover break Che outer cover frame can be removed and the 

glass replaced. Follow this procedure: 

1. Remove the hold-down screws which attach the cover assembly to the 
collector lions lug. Tlien remove the glass in the frame to a convenient 
location. 

2. Remove the retainer screws in the corner locking pins, allowing 
either the two ends or two sides to be removed. 


3 . 


Insert spacers at the edges of the glass to retain the glass separa- 
tion distance when the frame is dismantled. 


MAINTENANCE (Continued) 
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4. Carefully remove the rubber (EPDM) seal from the aluminum extnis iun 
or the edge of the glass. 

5. Position a new piece of glass on Che spacers for separation after 
oscertaining that it is in clean condition. 

6. The EPDM seal then is placed around the edge of the glass, and tlie 
aluminum frame is replaced. 

7. The corner locking pins then are replaced, and the assembly is 

i- 

mounted on the collector housing and is attached with the original 
sheet metal screws. 

The single glass cover procedure is similar, except that the spacers are 
not needed. 

u 

Need to clean the fluid filter will be evident if the temperature differ- 
ence between the pump outlet and the return to the storage system increases 
beyond normal. Keep the filter clean - doing so helps collect a greater 
ontount of solar energy. 

Inhibitor and pH Control 

Within 30 days after the system is first started the amount of inhibitor 
remaining active in the water or anti-freeze solution should be determined. 
Use the advice of the corrosion consultants to see whether any changes in 
amounts or type of treatment are needed. Thereof ter' follow their recom- 
mendations in maintaining the inhibitor and pU levels. 

Cenerol 

In working over the collectors one must be prepared for exposure to con- 
siderable heat. Special ladders can be arranged to span the collector 
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■ MAINTENANCE ^Continued) 

array even If it is two or three rows high. It should have a shield to 
allow the workman reasonable comfort «diile he works. 

Care must be exercised to avoid dropping tools on glass covers. THEY CAN 
BE BROKEN. One good method is to use plywood sheets with a wooden "hook" 
to rest over the top of collectors adjacent to the work. This protects 
both the collector and the workman. 

SPARE PARTS 

For very large installations it is wise to stock several extra frames with 
glass installed to expedite replacement of any broken glass. The time 
saved may well be worth the Investment. 

> 

^ A parts list can be obtained by writing to Chamberlain Manufacturing 

Corporation. 


a 


* ^ . M. .J. 
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